C10>B*MWOT (J P) 02) & |pg ^ v£ £g (A) 



(51)IntCl. 8 . SBMf2# 

GO 2 F 1/133 5 6 0 



#IH¥8- 152598 

(43)&BSB TO* 8^(1996) 6 Jf 11 B 



P I 



(21) mH#^ 

(22) fflgJB 



*JK¥6 -321443 
^6^(1994)11^290 



*3£St3fc *St3fr ff*3H©Sc7 FD (£16J|) 



(71) fflKA 000002185 

jfcfcf&a/riKifcfiwri e tb 7#35# 

(72) «M# ®— . 

Jf0s3Bi»;ilK:|t»/r|6TB7#35*§- V~ 

(72)§g9i# Sfffi *5fe 



(54) Bg|H©£*fc] ^S^BarjC^-cDKS&^fe 



(57) [S^] 




[»fHt*©*Hl 

[81** 3 ] ¥££ift0itt&tt A*? tT^f-f^v 
bit y^*3i^i£*a^^;bi£T^/?n©S^iiiT-ris 

Bo 

[at** 4] ^^simtt^a^tT^^^^ 

[11**5] li#*l~4©v*i^h,a»l*fctafcL/S. 

l« t * 7- 4 b y y 9 *m 

[fS**6 1 )|L££!AtS«1£jR AS?0KIb Sr 1 msec 
«T©J&^B#K"efr</\ 7-f/V^^T-ro«I>3#^'b lms 

[ft** 7 ] ¥££»«W^A**fc*^3flMMI 

*Jg 5 Xtt 6 {'12« L.it#fc 
[000 1] 

WRmmWk* Z. ©WfcKttfc— Mo^asgf J£©HIIK 

©ig«i*j£twii-r5 t>©rc*>5. 

[0 0 0 2] 

(TN — LCD) ^©B«a s i£¥flSKiftt-fi-bL 
[0 0 0 3] L^L&as^ ^•/n'c^Hifcl; 

v^»fc*c4«gi*«!t©ai«*iai«i*o-c^5. 

[0 0 0 4] »*A©ffc*:fcHL--Cf±, titfPHMt^/i' 



2 

. [0 0 0 5] rwJkSUBi. KSaSffSriaWteStSli-a 
tfcAWtti: L"Ctt; 3£S£«ttil£ift (ferroelectric liqu 
idcrystals (FLCs) ) iS#*.?>H5. *fB^^S5S 
StWSJKA^iS^ (SSFLCD) fi, TNSiWS) 
1000{g©ffi Sgj&gte 1 1 * y ttfc: /< y v-^^ K y 
10 y 9 *!Sft^l000:fcEtJ;©*S:*fM8c, lE&MfkX'&Wi: 

[0006] ~ 5 L.fc3At$ttttttA (JEfctt* K&Si^; 
tt«ilio«ft) -Ctt» «S5B««»cJ:S*A^V'^i5 , «> 

■0*St&»-=*— A'K* S-V^e- Kfcfl6o-CttA3)4- 
WEfflttfca — J'iSrtt*. W=s 

A&ApU9(&Att) kta«i*^-c^sy7 b*- K*r 

@^f© a — v£ UT 1/ ^5. 
[000 7] in*> v HI23(wSH-J; 5 

f*r©^.^tt©3 — >"fc Q a ^-3V^-C#^.^rf^V x o - 

so T-C, iH3l6«fc (ia<BU"CI*<4*ffi11) T*©^^—^© 

[0 0 0 8] W^LWf). ^CFLC^ fttSSF 
LCDtlt F L C^OM^ttfft 0»l(>ffi 
Ef^ffl©fc*»-i«j*JESl : 't4Sr^i-^, H23jcS%L-fcJ:5 

[0009] ^or, -©is^jM^— © 2*ft<SB3-e© 

[0010] SSFL C D©/-« y •>ymSbX'<DPSfM^t^ 

^^5o La»U r©v J v ; ^/i'jfe-e(±> *«+5)-j5c»P* 
[0011] — ftiSfw^oX. TN^S^^JC*J^ 

so [0 0 12] Mttf> 7J^7>'l'^^^^S'i!'C*iT'©t 0 



»*MJP8-152598 



3 

<>©■<?*)«. RAEffl:^R<Dj&NMft& 
[0 0 13] 

9. «W***TMiK: u JEfctt 

[00 14] 

y^^^m^t^m^t>-±ftm^mm. clcd) 

[0 0 15] *»W©»*ifi«K:J:*i,tf,- u 

^F'LC^SrTFT«f©7^f-f7'-7 h y j,^* 
m^-C-iglb U y 4 m\Z 1 msecJWT-e£JW& 

[0 0 16] *^8WO^^il W J;5|c: > FLC^TF 

3 fc * ic: />& < t ^ 2 o.(0^tij^#is^|| t & 
5o fiP*>, (l) #@j*tc:i y^-MVf^cm^tim 

n s j: ■*> nmtt^Mtp $ ^§ - ^ , ( 2 > 

^a izw.m> mm $ ^ <t 5 k 7 ^ -/i/kirmv ^ « 7 

[0017] (1) . {2) <r>mm&w*nm. 

[0 0 18] *©*»©fcfcfc, *£9§#tt> BU3fc* 

[ 0 0 1 9 ] * ' -e, -*«W*tt, <fc,9 tif;, 

^©ftHFL-CtoftfcSrllMu KfcEfflS«^«s*#*. 



(3) 

4 

zzttx?)^ RA^EAtfEi&jteaanaiicEfllu 

1 5 CI t SrEtil Lit. 

[0 0 2 0] rOip^tFLC^-Ktt, 
TOn L,te\,^t t^coE?iJ*(6)^E(fi]^a^[fi]jc^^k 

• TFTICi5^ptJ;9 7 t p^ W 5 

[0 0 2 1] JEfc» COJIIKSFLC 0.7-<^ 
10v32»S*©TFT*-^i:fc*-g-fctf5:i tizX 

U ,*Wffifl:fc#o T T N^ft-CRgjS t o T ^ 

[0 0 2 2] ttiOil^Tglllr^Nti^ ^ 
F LC^f (!(#{;; l msec^TOjE&^jf^^^-f-s^^^ 

(^fd 1 msecSir^m\Z^ f)_ #X BlIB/i tOD) *SE 

[0 0 2 3 ] iP*>v 7 9t~ 4 7-7 > y .y ^ x©.T N^A 

tt» R (*) , G (flt) , B (W) © 3 o<Dmm<DM-x? 

itTV^Co L^L, ±tR(DX ? IcmTjkmttir S ■? a t 
, .7 -f./k* j*P4r.feJon*K:.in 9 #^-5.J;.5.»c-t--5 1-, 

[Q0 2 4] ^.-Jtl^FLCSll^iT^y.^^ h 
[0 0 2 5] *^85gf±$fc % ±ELfc*«WOttiBSSIt 

[00 2 6] i©«B^jfek:*i^Ttt» *ft«F LC* 

lmsec^TWJ^^WTfifl.N, 7-f /U^^^- 

[0 0 2 7] Sfc, *^F L C*^-IC«i-<5fl|«## 

. tfvzZi, ■ ■ ■ 

-<i I 0 0S2..8 U. 



(4) 



[0 0 2 9] *ttt*mi& »a. fi^Fic) k* 

[0030] 1 . RAttft 



[0 0 3 1 ] hffo&t U-CfiSplay#tt* (Jk* s 9 
lXfc3£5te^i'>'KLfc:7i=A'tfy$^v&fi£,a 

[0 0 3 2] 



SI (FLC&JttMKDttS) 



FLCftjaMfe 






FLC1 


2. 5 


11.5 


FLC2 


2 1.2 


2. 5 


FLC3 


10.0 


16.0 



[oo3 3] zthbv>F Lcm.f&yotei<^-¥tihs ^a-e 

©gsfln-t? g 5S#ffitef± 2 ~12nC/cm2$r^ Ufc ( F L C 
l s FLC2) „ -/ttttfctt, a*4MWtP s 

t«,/ (Ps ■ E) 

[0 0 3 4]-*. SmC* tS-CW^-y *^t°s/^ftfi 

[0 0 3 5] 3Ete» 3Sffl«J****t»i: SiS-fk, 
&V*Ml*»ftfcSEaU;fc#*l > (FLC3) Sril^bfco 

[0 0 3 6] 2. ElRlRWSfc-feA'O^Il 
EGHHWfltt* FLClW!M*ii:©ftEf^fflds»<> iS^ 

[0037] ^^^^T^iaisi-fe^wf^Sfi, 

[0 0 3 8] 3 . *3c3£ffH»ffl©atE» 



20 fe-Cfe5o 

[0 0 3 9] m^Tt^^fPffi^fcft©^^ 

[0 0 4 0] 4. TFTSf^i:©ia*-#fc-er 

y*ffl© 0.7-T>"7\ 10.3^ilfiS<D^y-S i -TFT& 
JHVVfc. M[S]$*5=' j evmS(±R. G> B©*7-7 

30 ©g*J££;*^— y-t L-TfflV\ 1.2~1.5 jumtlfc 

(El 1 o **»±WffiT-c«WMBM£T?&*ufc. 

[0 0 4 1] 5. 

(1) t«*©«U«i«*3fe^«H4 
fllJtlWWIiT-C»*aA L.fc-fe:yvS:«^-r 5 t » WE 
Ifil-fe/v-ett, SSFLCCJ:<I?)H5v/vf W'fy 
jfi&fiSr^U ■t©«»3lfi#'»tttt±22V//«niW»-e60 
M sec ©jtfSBMflfctfU ytt (^P 3 

— : 40. 5ft) £^ Lfco 

[004 2] — S¥ff ir/W-Ctt, 7 
10 ^spfrft 2. 3 At m f y ^-roiBStftffllttS:* Lfc„ h 

[004 3] r. ©RW**'©**Bfc5 a i«4tt» ^#Sr 

^#fPJpt-J:«?7tSii^tt ; Er<0®t4{-H#>^<^; 
^fifti^itTcl-So ;r©iSii«ffcteO~5 V©3S 



t# 88^8-152598 



(5) 



[0044] JEK, WffHiafciDflWufclR*^^ 

[004 5] (2) T-*-o*TOTH£©afcH. 
A** 700Hz, 20—50 VWSMtflffGWiqfcj; t3®#*Q.SL 

ilM=fc J: 9 . ayh?xh »±8l frftsfe Lfc Q 
[0 0 4 6] K^-fV|i«Hc*i»t«K*^u< 

[0047] ^<o-t'i'<Dmmmmk(D—m&miii : 

-ft: Lfco }frgiS^fio v~ 2 v*-c{5i? y • 
• ffiS^f*S|B(nlg#ffii?S[Sl*!il*|Sll:tt)«, •'. 

[0 0 4 8] **3&FLC-^Ht*ajf*-.Kfcfflv%r^' 

[0049] Hie. £©-?w*©K'aMfc» Arjtrana 

«<6BBOtt*Ofc«>|^ ttA&R (FLC3) -^m 
FLCIT^gL-fc, {S.U F LC3©jL?J»tt©fvw 
[0 0 5 0] (3) JE^fS^ 

■El6l« t ?r*l^fc-frfc^^F.>L C ^ (F L C 3 ) 

*V 5 Wfo50n sec t^.L^l'W; ' 
[0 0 5 1 ] .©BE^Btp^.^ffi' ..<£*>T# 9. .-so-. 
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120 /i sec irSjiT^fcSo 

[0 0 5 2] Hid, -JSaFttHtt, Srfe±aS9. S:*,TAS 

©fi, ®BETOPI-<fcor^L^FLCS#coa^fig 

[0 0 5 3] (4) 
®21KTN&S^coftSlM>&&fJ3#tt£ x 022{C^ 
£JgFLC©«IFA4Ma:fcii*U!: 0 

[0 0 5 4] ^HICj:4xtf, TNffoft-efcfc, 

hfi 100£*Jit*#l,>;as, *K6<3^S^ia 

(0%) t s . a u-^aoo%) ,^|;nyh77' 
[ 0 0 5 ,5 ] LjJvL&as *^F L _C ^ 

-\£.'>t£ < . TN«*KJi 1 fe*i,5-J:.5'*Pini|OR(K*iBH: 

[005 6] (5) TV'Tm^bOW.^tnZ 
TIB©^2JC X »$itFLCDtTN-LCDfflffifj| 

[0 0 5 7] r*bfcj:tbtf, ^SfJ&FLCD-Ctt, FL 
C ©*Ti-5 iftjt^i44 J£ffi^A LT T ^ x ^ 

^^•^ ^Kttis^Tffi-e* 5 r. t *s^*»5 0 L 
#^6<?/«cc0fi N JBtt«BE^S VittFLCi 

[0.0 5 8] CtlfdSL, ^?|€©T,N-LCD^fi, £ 

. *>±a?.(5 i 5t*>Td? •? ©i55«B# ra©fp r r .+ t f i^st: 

4S I. •> Tt>^3 30msec t'S< , .1 7 -f — /V K<016. 7msec©v 
•^•F L-CD©^^Frfl. , t.rV.+vTf -W25 < C.T* 0. 2msec,. 0 



'CKIo^T'b lmsecETPC-ifeSfcfc* #7-f-/VK©t * [00 5 9] 

^2 (FLCtTN<O5 I / , C'fX'l£l6©Jtt0 





*S£FLCDs 


TN-LCD s 


CR>30 




>50° 


10° 


T 


>50' 


40" 




>50 a 


45° 




>50* 


45' 


X, + Tf 


+251C 


0. 2isec 


Sitr30msec 


0"C 


0. 8asec 


ftgonsec 






J— h 



^i~o # 1 a _L<DT F T 6 <Dm\Z*?$69lM#M 

hifcfc:J;0S*U 200 c CT*££i&U 500A<9tK 
y ^ KEl*UJt5 a*»/SU KCTtf- h»o#«r 

y >y^^2, $7-7 4fr>9 3, jSSHffii (I TO) 4 
aKjJ 5 KJS5 bSrJgjfcU 9 ^V^KlStf&aSrifi U 

fco ( 

[006 6] r©J:5K:U"Cft*lLfcEiSl*M*t«>TF 

^:ES 0.8-1.5 ix m UmAtaSLX.mM> ) «r«^ 
fc. ^-^-f-7f±JlHSr^*i-5->-^J8 (UVKfc 

m<ommm {7* v isvt ■■ -t^xjik^ (**) tt 

tO ) <*>f~ o.3wt%@*^S5:$-&5r tic ±9, S£M 

Srflt* LTilBv'— )^XW& Vtz a 
[006 7] -t©*. **je§*R«tt«*iBJ** 9 

C3 (fc''s/^SlO At ra > .i^®16nC/cm2) Xtt*UUR 
Afc£Z><&m¥-3-2 5 l 3-i-§-t-J:5i(sa^4fc» t*J;ttf 
7i=/Vt!) 5 v^y^iFLC 2 7 A'jfcfr 2 wt 



[00 6 0] )|l«eFLCD*rtt*OTN«MOTF 

T7i'T-f7'vH)y^^(0.7-fyf > 10.3^pf^f=- 

mmm-hx-ternm t &avc i^flc 

[00 6 1] Wlbjfet.b-C, TNRfciBI*. JJVEL- 

it. fc*f^#^7T*cD^l.Ti^5&¥#tf>i« 

[00 6 2] igSb^e— Kfc ttil offroNfi-Bf 
X\±mm «f*ttSr«o t v % 5 =» v h 7 * v 1 ^ 

[0 0 6 3] ±EUfc*3BWKl*-i < **^F L 

IBIIIKittBH-*-*. 

[0 0 6 4] Mi (7^f-f7*-7 h y y^^^fbSi*^ 
SFLCS^M^ I ©f^Jtt) 

Tt7 : -<7'-? V y y L-Ctt. «*.tfTFT 
(Thin Film Transistor : I- 7 Srffl^S 

^©TFTf^SrfflV^. 
[0 0 6 5] mil-. *7-7-f^W#7?f-f7*-7 



f#M ¥8-152598- 



(7) 



%> tV^S21.2 M m. £ Jg&B 2.5nP/cm2).-t«^ 
fc. 

[00 6 8] ifEOT^N'^/WCgaifij^a^iSii; JpffXfi 
iS^UTiB^lOa, 10 b Srfgft. x^'-Y^ Affile Sag 

100691^2. iT9T47-*h!! ytxmihmm& 

£ F L C StiM*'^ * I 

S3 a (TFT;^;k>«?f^) 



[0 0 7 0], :«J^/q^ I ^EftJC^LTfi. # 
' . h>7>^**TR£?>LTj§iRl$KTF 
| ••^^'C^T:FTtc:J:oT*^FLC9IC^^s,^v^ 

• « «ffi«rwan-f.« (c s f±«-§-m?SfSr 1 7 1'-A^ti 

J • [0 0 7 1 ], 



## 






• ; ifc-j W f K W 

' . ■ r . . 


1 


GREEN 


10. 5 V. (DC) 


Vttm^ (G) A* | ' : 


2 


RED 


10.5 V (DC) 


Ksfcfflrw (r) a* ; 


3 


-BLUE 


io.5v (do:. . 


■K3W»'(B)W 1 ' J 




, HVSS 


ov : 


HH^-f/WGNDiSHP 


5.. • 


TPl ' ; 


• OPEN 




6* 








7* 


HCK2 




h ->7h *mmmi? u <? 


8 


HST 







[0 0 7 2] 



11 ' } 



13 



(8) 



S3B (TFT/^JW)*?©*) 



74 



Wr 
#^ 


Wr 


m ft 


tftt ^ 3b H9 
JW t wc W 


9 


HVDD 


12 V (DC) 




10* 


VCK2 


XB12V(DC) 




11* 


VCK1 






12 


WSS 


OV 


V 1*7-17^ GNDJ8T 


13 


VST 


12V CDC) 




14 


WDD 


13. 5VCDC) 


VH^-f/tfflmiKA^SSR 1 


15 


TP2 


OPEN 




16 


VC01I 


6 V(DC) 





[0073] ro«-ett, eoHz<oy^ —/v KJaSt3R"CH 

^*^Ufct^5, ^ n^TtigiiT% ±50 

[0 0 7 4] MA (j3 7 — y4fl'#<Ot£\i^Ti? s r4 7-T 

(Thin Film Transistor :'f$JR h 9 VS^**) 8:J-B^5 

[00 7 5] 0 %7 — 7<{/l'#l'X<DT# s r>(7 

^hV ry^*iBK>§W^J£F L C**^>f *II<0fl*j£ 
SrSH% ^f9^S«l a©TFT60{B9t-^»*Stt» 

hjfeKioa^u 20ot:-e«^u. sooAco/jf 

y>f 5KE6J«5a*:»/*U lE^Tirx- K^O*§r 

h y y^*2. jgWWffi ( I TO) 4SrroiH#C^ 
U ^<D8M1Maa4tc|SI«»C7|f y-f ^ KJBI5 bSr?K^ 

[0 0 7 6] roi^fcUTf^KbfcElRlJDi^tOTF 
if7t Utl^ti/^WCt^77,t-X (X* 



0.8-1.5 (««IEfkriJX*tt») ) SrfflV* 

fco |T7tt»H*K*^SV— /i*JB8 (UV«fc 

■«) ) 0.3wt%SS^t!i:$^:5r ifci5, £«m 
[00 7 7] *:<D'&, ^S3ll?IWSffl^» 9 ^ 

[0078] ita^^^^fciaiPiteffi^iPiiVfTXtt 
cd/^/wd tft m^f-M \z./<y& Mi SrEB-rs r. 

|E^>iai2#fig) o 
[0 0 7 9] ftt (T^f^^H 
£F LC^X'W^IIOfgt!)) 

^^O^i^KT? h«:l24KSH-o NTS df 



ft §8*8- 152598 



(9) 



IS 

*^fc#tti#»*«»fcoi,*THLl:IE©*3 Lfc 
wCOM-CJi. ! S-R> G, B <©#Sf 3 

[0 0 8 0] 60Hz(O7-f— A* YffiWL#.1*m 

«$*lfci;5, cr#^TtiiS)i-C, ±50 

1t a L*»t>, *7^7^;u? I/^^R, G, B<D&mft 
[ 0 0 8 1 ] £L5 . (6ra&<H0#;UII«fc7</U*©fls 

*^©*j*HtH 5 ap%, 1^7^ 

S&l a ; 1 b_htej3(P!Wli4 a , 4 b (100 Q /□© I 
TO) fcfl-lt, Hfc-tOJifcRiElRiai: bTS i O05 

^*^*^5 a , .5.b Srfl&fcLfc. roDS i om^MM 

mnmisbmk uts, jc3**gftrtic, s i omm 

££85&i: LTISgLfc. S i OZW&mm 170 < Ct?* 

3001C, l^^J5gSr^ofc 0 ; 
[00.8 2] £©*5fcLTft«UUEffi«tt*©« 

x t*-x m&m : «m o. s~3. ornm mmmiim * 
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*4 c f l c&ttis&yt'Z'tm) 



16 

9 /h S if ^S9«>»d-ttJaB 8 . (U V 
Si) ) *fc.O.3wt%«##»3-B:*£i:fc.fc0 v 

[ 0 0 8 3 1 * g>£ % 9 . y V 

•«*) 0 1 4) Sr*>ifrffiffl*Xtt*-f 9^ 

[0 0 8 4] m'*3m«£ttAfi*.?v («) ttai, 

t&ttAfc&toX lift* ^ ? A4K A t raiHMb V t> *m 

,-C*>**» .-tOW»ttiSe< , -*®4l3^<OfHIB'{>£.S£: 

K3fi&«£iKA (AFLC) ^mM^Sr^-f-x 

[ o p s 5 ] , £ j: sfejw^ ?> m*jate& 7 * a, 

[0 0 8 6] ; . 

[*u 



FLC 


ft** 
(am) 


(ran)' 


©a- 


1 




war 




TO 
we 




IS? 




as 








90-lQ«T 


cs- 

1014 


2L10 


283. 7 


46.5 


SOHz, 
±15V 


118 as 


100 j£S 


±20V 


425 

/AS 




56jUS 


±30V 


254 
MS 


40as 


36ws 



[0 0 8 7] i^Jcfclxtf. iO«i7^-(FLC 
[0 0 8 8] Mf. (6«*«J9#*^«ft7^^©« 

[0 0 8 9] Ba6tt*»ftJBttT*>« 0 

to, A F L C * AlC 
5. 



[0090] |H7tty-fe-s' h'</l'Xtt$<Ds<;UxmW)V- 

[00 9 1] 08 f± y -fe y S/-?/v^^ L©/-?/U^|gt!j-e 
5. 

[0092] g|9f;j:y-tr:y h/-«/w^*i L(0/-?/u^|g»j-e 

5o F L C <D{&; ; AFLGI: t>^.7?# -So . 
[00 9 3 J^ifEWfgWj&^fci S^-f. yf-yyt&&& 
±IS(0* 4 K^Lfc. SC*>±^?) (10 f -90%.T) 
•*>T*s.*)^ (90-10%-T) i:.^, ^T^i/.t ^-^n^-' 



(10) 
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[0094] mi. {&mikm.mmm&j£F l c& 

M5 (XttM3) ©FLC^i 1 (*-T fT^H 1 ) hti? 

[0 0 9 51 BP*>; 0ij3-C'f^$ibfcia3cO*/>c2^-i' 

/W*£)fliBfrKlOB (PI) <OHfr®f-iH55S-C^ffi«r90 
° HHs-r^r tCQ-C^SF LC^T;12a (FLC1) , 
#7~flS3foRl3 (P2) , FLC*^-12b (FLC 
2) , #7 — flBfctRM (P3) frroWKiEllbfc. F 
LCI, FLC2©J4#3fc*fcO^-f 5/^tt«l©*l*I«r 
WfrKiOb (PI) 03t38il*JMllH»UTa**v^»± 

-c * 7 — p2©b 3bSia sjm*,' * 7 HH3t« p 

[0 0 9 6] ^ y *-*Sffll liX-f ylNKfl 2 tftt. A 20 

70nmt-r5^ tlcJ;?). 0!*.tf, <SS#1gP 1 Sriiofc 
R, G, B3tliFLCl©^-fj'f*iii 5 15 (^yf . 
Kttl) <9B#. «JtB5©|gMES:ft«-*ir^-e*7-ffl3tS 
P 2 ©B)tSlf attl^WCAltt^feft 
«3bKP2*aiai-a©H:B3l£*r»ti:JS:«. * 

(FLCltFLC2 0^-f 



[0 0 9 7] C1©B#, F L C 2 CO^^f y 7 v 4feflid s 15"(?S> 
ixtfv lRlll»cB3fc»4«*ffi©lHl(E**ltTHi*9-iH3t 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

prIcisely 0CUment ^ ^ tranS ' ated * S ° translation ™* not reflect the original 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




[Claim(s)] 

comL'onent^ VV™ T'™"* which COmbined the monostable ferroelectric liquid crystal 
element act,ve - matnx component which drives this liquid crystal device, and the filter 

WoM t q !2^^ Whi ° h / ^^^b'^rcoelectric liquid crystal component has the response 

iz^::[™;s^ir ,nd,cated to claim 1 with a fi,ter e,ement switchab,e * 

mJn^hl^T'^T 1 ■ Wn i; h thG diSP ' ay d6vice ° f ^°nochrome is constituted combining a 
eZentt a ^ed'beT ^PTfTT^ activ ™°«* component, and the fi.ter 

!la to T!M or ^ d,SP,aV deV ' Ce 3 diSP ' ay ° bSerVatio " post and w hich was 

mon^tll^f'^T 1 r hiC , h is . J Constituted as a di sP'ay device of a color combining the 
monostable ferroelectnc l.qu.d crystal component, the active-matrix component and the color 
filter component and which was indicated to claim 1 or 2 

[Claim 5] The drive approach of the liquid crystal equipment which faces driving the liquid crvstal 
equ.pment .nd-cated ,„ any 1 term of claims 1-4, drives a monostable ferroJ^lT\\^ c Z^ 
component and changes a filter element by the active-matrix component syncto^izing witTthis 

Spo^s^ WofTrf 1 ° f dnVing 3 7 1 T° Stab,e ferroele ctric liquid crystal component in the 
SZZSfi^ a ' SO Perf0rming tHe ° f a ™* — ent by 1 or less 

^l m coL^n a in P t 0 hr h f 0f ha r ng ind,Cated t0 C ' aim 5 ° r 6 wh 'ch changes a filter element into a 
exponent '"format.on wnte-.n process over a monostable ferroelectric liquid crystal 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

prIcisely CUment ^ ^ tranS,ated ^ com PHter. So the translation may not reflect the original 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. . 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] . . ■ 

[0001] ' ; • * • 

u2tl^^f^7^J n ^ n ^ re ' a4stb ' iquid crystal equipment (for example, display 
using the ferroelectric liquid crystal component with which the substrate of trie pair Which : 

^^^^^ ^^^ ^*° n keeps a ^determined 

c^tal m said *L) 7T7 '" ***** ° Ut Wh ' Ch iS matched With tne ferroelectric liquid 
cr y s 5 a , , in said gap;, and its drive approach • ''>• ' <- •■ •■ 

[0002] ; ' . "' ) V ' ; : ' : ' r ' ' ' •• ; : • ■ . . r • . .. .. , ,.. ,., 

[D^r^ion;of the Pridr. Art] Asfbr ^liquid costal display comport; the n&d as a flat-panel 

shit F ^, eXt W C ? - ^ * he adva "W thaf it can drive, with a low power With a'thirf 
shape. Especially, with the tw.st nematic liquid crystal display component (TN-LCD) of ah 

rnnn?l~M a * nX *VXl g ? qUa ' ity iS lm P r< ?y'"« by leaps and bounds in recent years. 

S^ H TT* S 'l- TN ,,q - d crystal : has torsion of molecular orientation with big-screen- 

rnnnS a! P u ! u the Spejsd of res P on se is still slower, pose a problem? ' 1 
L0004] Although technique, such as cancellation of the twist structure by adoption of a phase 
compensation fi m and the device of the orientation film, is being, developed about exparS of 
a o an *°^' S S ,ty ' f 'adequate. Moreover, even if .it makes driver voltage ^gh of 
course by the dnver voltage Of the present TFT (thiri film transistor) about a speed of esporise 

cLlo h Tr e ?r. 6f 3 retUm tW,sf s{rUCtUre aVthe time of electrolysis remlva. ' 

cannot be shortened to dozens of or less mses, by Nor Marie White's display device^ response 

^^^^^^ ' briHgS > 

3^ ^ is ^ a ^! d -°^« w and a liquid.'cry'stal ingredient which realized' a high- - 

r»n h/ t J-B° ,n ? ,d ?* 5e - a ferr oe>ectric liquid crystal (ferroelectric liquidcrystals (FLCs)) 

and | wSSIf V 6 PaSS - m "i HX driVe; ° n 1000 or --e number of s^nhing lines 
d^Ml^nt^- *°??L' 3 surface .stability mold ferroelectric liquid crystal display u 
S e cS ' S expec * edb y. about 1000 times as much high-speed responsibility as TN 
SK^xaSer na '. Ure aS ate ^ n ^ e 0f ^ ,i2ing 3 Ch6aP bi, screen flat^panel . 

^in 1 ^ a >^ f rlc l ^ ld : Cr Y stal (further "Quid crystal of ahtiferroeiectricity liquid 
o7a ell w-r' ' - ■ ^ ° f ? e ,ic > uid ^aNine director by electrolysis impression moves 
■ndicated hv th '? ' qu,d crystal molecule according to the Minabe-gold stone mode 

^Sn- h T. , 31 ' exicon P 150 (Baifukan). Furthermore, in the smectic A liquid 
costal (liquid crystal lex.con p145 (Baifukan)) which has an electroclinic effect, even when the 
software mode indicated by the liquid crystal lexicon p119 (Baifukan) is used, it has the cone 

drawl* the .^ m T 0 u del of the liquid crystal inserted into inter-electrode as shown in 
drawing 23 is cons.dered. The projecfon to the glass substrate to which the transparent 
electrode of cone angle thetar a call, and this cone angle was attached in the aperture angle of 
a cone is called apparent cone angle thetaa. What is necessary is optically, just to consider cone 
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angle thetaa of this appearance. The angle which the liquid crystalline director in two switch 
conditions makes about measurement of a cone angle here is measured, and it specifically asked 
for the liquid crystal cell under the polarization microscope with which the polarizer intersected 
perpendicularly from the angle of rotation of the stage in an extinction position (location which 
rotates and becomes dark). 

[0008] However, in the conventional FLC, especially SSFLCD, although high-speed responsibility 
is shown for the strong interaction of the permanent dipole of an FLC molecule, and electric 
field, as shown in drawing 23, a liquid crystal molecule is bistability-ized by the restraint from an 
orientation film molecule. 

[0009] Therefore, angle-ofHnclination thetaa could be continuously controlled by switching 
between 2 conditions of this isoenergetic for the steep threshold property over electrical- 
potential-difference impression, and ** and a gradation display were difficult. 
[0010] As gradation NOT-AND operation notation in the passive drive of SSFLCD, digital 
approaches, such as the area gradation method for having divided the time integration method 
and one drawing, are proposed. However, by this digital method, it has come to obtain the still 
sufficient number of gradation. 

[0011] The gradation notation which does not use bistability memory nature is also proposed by 
on the other hand recently combining the active-matrix component and FLC which are used in 
TN liquid crystal device. 

[0012] For example, gradation control is carried out, when the pitch length in a chiral smectic C 
phase dispels the distorted helical structure by electric-field impression using FLC shorter than 
optical wavelength and controls the average inclination of a liquid crystalline director. However, 
since liquid crystal orientation has stripes-like organization, the contrast is low. 
[0013] 

[Problem(s) to be Solved by the Invention] The purpose of this invention has high-speed 
responsibility on a wide-field-of-view square, enables a gradation display and is to offer the 
liquid crystal equipment (especially full color display) which resolution may also raise further, and 
its drive approach. 
[0014] 

[Means for Solving the Problem] That is, this invention relates to the liquid crystal equipment 
(LCD) which combined a monostable ferroelectric liquid crystal component (monostable FLC 
component), active-matrix components, such as TFT which drives this liquid crystal device, and 
a filter element. 

[0015] Since the monostable FLC component is used as a liquid crystal device, the display of the 
high-speed responsibility of 1 or less msec is realizable on the impossible wide-field-of-view 
square according to the liquid crystal equipment of this invention, with sufficient gradation nature 
with TN component so that clearly from mentioning later. Such a wide-field-of-view angle and 
the monostable FLC component of high-speed responsibility are driven with active-matrix 
components, such as TFT, and the color specification which corresponds by the filter element 
(especially 1 or less msec a color order filter elements, such as a color filter switchable next) 
can be obtained with sufficient repeatability on the Takashina furniture. 

[0016] In order to drive FLC by active matrices, such as TFT, and to make gradation nature 
discover like the liquid crystal equipment of this invention, at least two drive conditions are 
needed. That is, it is that gradation nature is controlled by reinforcement of the electrical 
potential difference which continues being impressed to (1) each pixel between 1 fields, and that 
the drive approach which reversed applied voltage between the fields or by inter-frame so that a 
charge might not be accumulated in (2) liquid crystal is applicable. 

[0017] In order to realize the drive conditions of these (1) and (2), it is important for the angle of 
inclination of a liquid crystal molecule to change to a linear mostly to impression field strength, 
and to have an equivalent angle of inclination by polarity reversals. 

[0018] For the implementation, as shown in drawing 13, if a liquid crystal molecule is more 
strongly stabilized in the one condition of the imagination cone bottom, this invention person the 
interaction of a liquid crystal molecule and an orientation film interface By the equilibrium of the 
torque generated by the direct interaction of electric field and the spontaneous polarization of a 
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liquid crystal molecule, and the elasticity accompanying Splay deformation (breadth deformation) 
of a liquid crystalline director Angle-of-inclination thetaa of a liquid crystal molecule was 
continuously controllable by applied voltage, and further, when, realizing this structure it was 
considered that mono-domain-ization of liquid crystal was also easy. ' 
[001 9] Then liquid crystal molecular orientation found out that it arranged in the orientation 
processing direction and stable monostable FLC mode could be realized in a mono-domain by 
this invention person's preparing an FLC constituent with a pitch longer than optical wavelength 
and combining wrth the orientation film ingredient of the low pre tilt expected that orientation ' 
restraining force is still larger. 

[0020] When not impressing electric field, the array direction of a molecule stabilizes such 
monostable FLC mode in the orientation processing direction, and according to the polarity the 
array direction of the molecule inclines to right and left by electric-field impression. Since this 
angle of inclination is controllable by field strength, analog gradation is possible for it by the 
armature-voltage control by TFT. Moreover, dark level can be lowered by moho-domain-ization 
and a high contrast ratio can be obtained. 

[0021] furthermore, this monostable FLC — for example, — Taking advantage of the wide-field- 
of view angle and .the high-speed responsibility which are the description of an FLC display 
device, the. color display which raised the arigle-of-visibility property which poses, a problem with 
I'q^d crystal witKbig-rscreen-izing. and the responsibility of middle gradation is realizable by 
combining with the-TFT- component -of 0.7 inches and .1.03;000 pixel..-;. o 
[0022] In the liquid crystal display of this invention, it is good to constitute the display device of 
monochrome combining a monostable FLC component (monostable FLC component which has 
especially the^speed of response of 1 or less" msec).: and an active-matrix component, and to . • - 
arrange the filter element (for it to be degree >SW itchable thing to a .color order especially at 1 or 

nS^Th . tWe xM^ iS d j SP ' ay d , 6ViCe ahd 3 display observation post (for example, watcher). . 
L0023J.Thafc.s. inTN liquid crystal display component of an. active, matrix, by what has arranged . 
,the color filter, since it became>one pixehin the' group of three pixels, R (red). G (green), and B 
(blue), the resolution of the display device: was reduced. However, if a display device is made, into 
monochrome as mentioned above and a filter element is changed to color sequential. R, G and B 
can be made to^serve a double purpose by one pixel, and only the part raises a. pixel consistency 
and can realize high resolution (for example, 3 times over the past) • , ; . - 

[0024] Of course, it may be constituted as a display device of a color combining a monostable 
rnno C C n°Tu P ° nent ' actlve_matrix component,, and a. color filter-component ; 
L0025J The drive approach- of the liquid crystal equipment which faces this invention driving the 
liquid crystal equipment of above-mentioned this invention again, drives a monostable FLC 
component and changes a filter element by the active-matrix component synchronizing with this 
drive is also offered. . ^ M .. : ? 

[0026] In this drive approach, a monostable FLC component can-be driven in the response time 

rnn97i r if 3 mSe % and * ne ° hange of a f,lter element can a 'so be performed by 1 or less msec. 
L0027J Moreover, rf a filter element is changed into a black condition in the information write-in 
process (between especially different color specification) over a monostable FLC component the 
color remainder can be lost at the time of the change of a color, and the purity balance (grace of 
image quality) of a color can be raised B 
[0028] . . : . . . , 

fn^ P i e] Hereaft , er - this invention ^ further explained .to a detail about an example. 

LU029J A monostable ferroelectric liquid crystal (monostable FLC), monostable FLC usable to the 

property **** and this invention, and its property are explained 

22fL°2 1 " In ,° r ? r l r Ch , e ° k baSiC actuation in '^id crystal ingredient monostable FLC mode, the 
**** ferroelectric liquid crystal shown in big drawing 14 of the spontaneous polarization which 
introduced the fluorine mto the chiral section for high-speed responsibility. grant as a 
terroelectnc liquid crystal was compounded newly, and the . FLC constituent which added the 
cn.ral molecule to the host liquid crystal in which a smectic C phase is shown at a room . 
temperature was prepared. 

[0031] As host liquid crystal, the Splay modulus of elasticity (elastic coefficient of breadth) was 
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high, and the phenyl pyrimidine liquid crystal which blended the liquid crystal layer tilt angle delta 
and the cone angle theta so that it might become equal was used. The typical physical- 
properties value of an FLC constituent is shown in the following table 1. 
[0032] 



FLCia/&g! 


fcfy^-S <tim) 


an&mt <nc/«») 


FLC 1 


2. 5 


11.5 


FLC 2 


2 1.2 


2. 5 


FLC 3 


10.0 


16.0 



[0033] Each of these FLC constituents has a chiral smectic C phase at a room temperature, and 
the spontaneous polarization value showed 2-12 nC/cm2 by addition of several% of chiral liquid 
crystal (FLC1, FLC2). Generally, although the one where the spontaneous polarization value Ps is 
larger is accelerated, the response time tau uses coefficient of viscosity eta and the impression 
field strength E, and it is tau**eta/(Ps-epsilon). 
It comes out, and since it is expressed, it is influenced by viscosity. 

[0034] On the other hand, it is SmC*. The helical pitch length in a phase is longer than optical 
wavelength, and in a narrow gap eel, since a spiral comes loose by the interaction with the 
orientation film, it can attain uniform liquid crystal orientation. 

[0035] Furthermore, the ingredient (FLC3) which realized improvement in the speed and large 
operating temperature was chosen as a practical liquid crystal ingredient. 

[0036] 2. The orientation film ingredient and the production orientation film ingredient of a eel 
had the strong interaction with an FLC constituent, and chose what gives right orientation from 
the polyimide system orientation film ingredients which give a low pre tilt angle. Specifically, U 
[ by Ube Industries, Ltd. ]-varnish etc. was used. 

[0037] Production of a homogeneous orientation eel produced the anti-[ an parallel eel and ]. 
parallel eel depending on how to combine the rubbing processing direction with the transparent 
electrode on a glass substrate by forming the polyimide orientation film. 

[0038] 3. The drive wave for the wave monostable FLC evaluation for monostable evaluation is 
shown in drawing 15. The wave consisted of a bipolar pulse to which applied-voltage 
reinforcement increases gradually, and the gradation according to the applied-voltage 
reinforcement was evaluated. The bipolar pulse was used for not giving an electrochemical 
damage to a liquid crystal ingredient for the stored charge by the partial electrical-potential- 
difference impression. Furthermore, insertion of 0V electrical potential difference between 
bipolar pulses is for measurement of the falling response time at the time of applied-voltage 
discharge. 

[0039] Moreover, the optical system for evaluation of an electro-optics property is shown in 
drawing 16. The polarizer (the direction of P) which was parallel to the director at the time of 
monostable of liquid crystal (the orientation processing direction) has been arranged, and the 
analyzer (the direction of A) has been arranged to it and a perpendicular. 

[0040] 4. As a combination active-matrix component with a TFT component, it is for viewfinders. 
Polly Si-TFT of 0.7 inches and 103,000 pixel was used, a substrate with the color filter of R, G, 
and B in the common electrode made to counter — using — a eel gap — a catalyst 
formation — an industrial true glomus is used as a spacer — 1.2-1.5 It was referred to as mum 
(refer to drawing 1 ). Liquid crystal was poured in at isotropic phase temperature under reduced 
pressure. 

[0041] 5. If the eel which carried out liquid crystal impregnation under the result, the organization 
of the consideration (1) liquid crystal, and the electro-optics property polarization microscope is 
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observed, the multi-domain organization often seen to SSFLC in an parallel orientation eel is 
shown, and the electro-optics, property is 60microsec by **22v [/micrometer ] impression. It has 
the response time and the memory nature (memory .cone angle: 40.5 degrees) of bistability was 
shown. 

[0042] On the other hand, it is parallel to the rubbing processing direction in an anti-parallel cel. 
The band structure of 2.3-micrometer pitch was shown. It turned out that this v stripe is the 
periodic structure to which the director of liquid crystal inclined about **4 times to the 
orientation processing direction. 

[0043] Since a liquid crystalline director becomes almost parallel to the polarization shaft of a 
polarizer or an analyzer when the electro-optics property of this anti-parallel eel does not , r 
impress electric field, permeability always shows 0 and light transmittance increases with field. , 
strength regardless of that polarity by electric-field impression. Although this permeability « ' 
change is small and high-speed in 0-5V, permeability change is large and a little slow more .than 
SV.Two steps of switching behavior, which has this threshold voltage can be explained to be 
continuous tilt angle change of a low-battery field by ; domain switching following; this. 
[0044] Furthermore, the liquid crystalline director which, inclined by electric-field impression 
showed the. monostable nature of returning to the array condition of a basis promptly by removal 
of electric field. What was restricted by the. interaction according [ a liquid crystal molecule ] to 
the polyimide orientation film in a. return jn the original array of the director. at the time of * 
electric-field- removal is considered to be a factor.^ However; by this system,, the maximum ' * , 
contrast is as small as 46 because of a stripe organization. . > , i 

[0045] (2) It is a eel in order to improve the improvement contrast of analog gradation nature, 
and analog gradation nature. Electric-field processing was carried out by. alternating current V 
electric-field impression of 700Hz, and 20-50V. It is changeable from a : regular stripe 
organization, to a mono-domain organization, with, rotation of a layer with this electricrfield < 
processing.: By disappearance of the stripe domain, by this formation of a mono-domain, contrast 
attained 81. . r ■ .• . > , ..... . . ; ^ ... ,.. . 

[004.6] The^electrical-potential-difference dependency of the angle of inclination of the liquid , . 
crystalline director in this mono-domain organization is shown in drawing 17. It .turns out that an 
angle of inclination does not wait for threshold voltage, but increases uniformly from a low 
battery with* increase of applied-voltage reinforcement, and it inclines about 22 degrees by about 
7 V. Furthermore, the polarity of the applied voltage determines the direction, to which. a director 
inclines. Moreover, the response time was also accelerated with about Lmsec rather than the 
time of/a stripe organization. ; >, t : . • 

[0047] Moreover, an example of permeability change of this eel is shown in drawing 18. Light ; 
transmittance here was normalized with the permeability at the time of 10V impression, light 
transmittance changes to a linear mostly to 0V-2V, serves as a loose change after that, and 
serves as about 1 law more than by 6V-7V.Thus, when, the electrical potential difference was 
not impressed, .the liquid crystal, molecule realized the Jist and the ; condition of having, stabilized, 
in the.orientation processing direction, by the orientation. film interface. Moreover, between the ' 
polarizer P which intersected perpendicularly, and Analyzer A, by arranging the direction of 
orientation of the liquid crystal molecule made monostable in, parallel with Polarizer P, light 
transmittance was controlled by control of the electrical potential difference in a low battery, 
and analog gradation has been realized. .. 

[0048] In monostable FLC, since birefringence mode is used, in order to obtain the maximum 
transmission, an apparent tilt angle has 45 desirable degrees, and serves as the almost same 
transmission as TN mode at this time. 

[0049] Furthermore, the liquid crystal ingredient (FLC3) was prepared for improvement in the. 
speed of this device, and expansion of a drive temperature requirement, the orientation film to 
combine was examined, and the monostable FLC component shown below was realized. However, 
the tilt angle of the appearance of FLC3 is about 22 degrees. • ' 

[0050] (3) It falls with the standup response time of the monostable FLC component (FLC3) 
which combined the newly found-out monostable FLC constituent and the orientation film with 
response-time drawing 19 and drawing 20, and the electrical-potential-difference dependency of 
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the response time and the temperature characteristic are shown. If an electrical-potential- 
difference dependency is seen at a room temperature, it is accelerated with increase of an 
electrical potential difference, and the build up time at the time of electrical-potential-difference 
impression is about SOmicrosec at 5V. It reached. 

[0051] On the other hand, without being dependent on the electrical potential difference 
currently impressed till then, i.e., the magnitude of the angle of inclination of a director, it is fixed 
and the response time at the time of electrical-potential-difference removal (falling time amount) 
is abbreviation. 120microsec It is high-speed. 

[0052] Furthermore, the response time starts, falls, both shows the same temperature 
dependence, and is considered to mainly be based on the effect of viscous temperature 
dependence. Also in -5 degrees C, the response time of 1 or less msec was still able to be 
attained. It is thought that it is for returning to the original orientation condition according to 
generating of anti-electric field by the own spontaneous polarization of FLC which answered by 
electrical-potential-difference impression that it depends [ falling time amount ] on an electrical 
potential difference and is fixed, and especially high-speed. 

[0053] (4) The typical angle-of-visibility property of TN liquid crystal device was shown in angle- 
of-visibility property drawing 21, and the angle-of-visibility property of monostable FLC was 
shown in drawing 22. Permeability here was measured using the LCD evaluation equipment 
(parallel light source use) by the Otsuka electronic company, and was standardized with the 
maximum permeability of zero angle of visibility. Each of these angle-of-visibility properties is 
permeability change of the vertical direction which omits wide-field-of-view cornification by 
phase compensation etc. 

[0054] According to this, with TN liquid crystal, it is the contrast in a transverse plane. Since it 
can essentially twist to liquid crystal molecular arrangement or more with 100 although it is large, 
and it has structure, it changes in the direction in which both black level (0%) and a white level 
(100%) reduce contrast with change of an angle of visibility. Therefore, the angle-of-visibility 
dependency of contrast is large. Furthermore, since halftone level, for example, fluctuation at 
50%, is very large, in the angle-of-visibility property of the vertical direction, reversal of gradation 
will arise especially. 

[0055] However, although the contrast in the present transverse plane is a maximum of 100 
about with a monostable FLC component, the reversal behavior of gradation which fluctuation of 
the black level accompanying change of an angle of visibility, a white level, and middle gradation 
level has, and is looked at by TN liquid crystal reflecting that there is no torsion in the array 
structure of liquid crystal and optical pass being short is not seen by this, but 50 omnidirections 
or more and a large thing characterize an angle of visibility. [ very little ] 

[0056] (5) The angle-of-visibility property and the response time of monostable FLCD and TN- 
LCD were summarized in the table 2 of the combination following with a TFT component 
[0057] According to this, by monostable FLCD, it turns out that an active-matrix drive is 
possible taking advantage of the high-speed responsibility and the wide-field-of-view angle 
which FLC has. And the point in which combination is possible is characteristic, without changing 
the conventional TFT component and conventional drive circuit for TN liquid crystal, since driver 
voltage can drive by the low battery comparatively about 5V and as FLC. 
[0058] In contrast, at conventional TN-LCD, it is sum taur+tauf of the response time of a 
standup and falling. Also in 25 degrees C, it is as late as about 30 msec(s), and image information 
of 16.7msec(s) of the 1 field cannot fully be reproduced. It is especially set to about 90 msec(s) 
at 0 degree C, and a tailing phenomenon becomes remarkable further. However, response-time 
taur+tauf of monostable FLCD At 25 degrees C Since it is 1 or less msec also in 0.2msec and 0 
degree C, it is expected that the information on the middle gradation of each field is faithfully 
reproducible. 
[0059] 
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[0060] lathe device (this is explained in detail later.) which combined I monostable FLCD with the 
TFT active matrix for. the conventional TN liquid crystal (0.7 inches, for 103,000 pixel 
viewfinders), amelioration of an orientation treatment process and improvement in gap precision 
attained the uniform liquid crystal stacking tendency of FLC considered, to be difficult on levei 
difference structure until now. : ... ' ~"\ '. " , ' ' '' ! ' 

[006.1] As a driving method, color display of the. video rate which has the above-mentioned large 
angje.pf. visibility. was realized by applying the Rhine; reversal or field reversal like Tfsj liquid ' 
crystal. Also in high-speed migration of the photographic subject in a video camera currently 
picturized, tailing actually checked few [ very ] things. ' ' 

[0062] Electric field as drive mode The normally black mode which serves'as dark level when it is 
off is desirable the point of maintaining electrical neutrality in monostable FLC, and in respect of 
high contrast 

[0063] Next, a display device is produced combining TFT which is an active-matrix component 
about monostable FLC based on above-mentioned this invention, and the example which 
measured the property is explained to a detail. 

[0064] Example 1 (production of active-matrix drive mold monostable FLC display device I) 
As a component of an active matrix, TFT (Thin Film Transistor: thin film transistor) can be used, 
for example. Here, R, G, and the TFT component corresponding to B color filter were used. 
[0065] The configuration of active-matrix drive mold monostable FLC display device with color 
filter I is shown in drawing 1 . the N-methyl-2-pyrrolidone solution of U[ by Ube Industries, 
Ltd. ]-varnish is applied to TFT6 side on glass substrate 1a by the spin cast method — it 
calcinates at 200 degree C — polyimide orientation film of 500 A 5a was formed, and rubbing 
orientation processing was carried out with the roller around which the cloth of an acetate 
system was wound further. Moreover, the common electrode 4 side formed black Matrix 2 of 
chromium, the color filter 3, and the transparent electrode ([TO) 4 on glass substrate 1b at this 
sequence, formed polyimide film 5b in the field of that transparent electrode like the above, and 
performed rubbing orientation processing. 

[0066] Thus, the TFT side panel with the produced orientation film and the color filter side panel 
were constructed so that the orientation processing direction might serve as anti-parallel by the 
opposed face, and the glass bead (true glomus: diameter 0.8 - 1.5 mum (catalyst formation 
industrial company make)) according to the purpose gap length was used as the spacer 7. inside 
of the sealing compound 8 (adhesives of UV hardening mold (photograph lek: the Sekisui 
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Chemistry company make)) on which a spacer 7 pastes up a perimeter about 0.3wt% — by 
making it distribute, the gap between substrates was controlled, and the injected hole of liquid 
crystal was secured and the perimeter of a eel was pasted up by the above-mentioned sealing 
compound. 

[0067] Then, the monostable ferroelectric liquid crystal constituent 9 was poured in under 
reduced pressure in the condition which shows the fluidity of isotropic phase temperature or 
chiral nematic phase temperature. After cooling slowly and removing the liquid crystal on the 
glass substrate of the perimeter of an injected hole after liquid crystal impregnation, it closed 
with UV hardening mold adhesives, and the monostable ferroelectric liquid crystal component 
was produced. The ferroelectric liquid crystal 9 used here used for the above-mentioned table 1, 
FLC3 (micrometers [ of pitch length / 10 ], spontaneous polarization 16 nC/cm2) or the 
constituent 2 (micrometers [ of chiral component 2wt% and pitch length / 21.2 ], spontaneous 
polarization 2.5 nC/cm2) by Japanese Patent Application No. No. 25131 [ three to ] by these 
people, for example, phenyl pyrimidine-liquid-crystal FLC, of a publication. 
[0068] With the orientation processing direction, it was parallel, or intersected perpendicularly 
with each above-mentioned panel, polarizing plates 10a and 10b were formed, and it has 
arranged to device both sides. The arranged polarizing plate 10 was made to intersect 
perpendicularly mutually. Furthermore, monostable ferroelectric liquid crystal display device I was 
completed by arranging a back light 1 1 to the TFT component side of this panel. 
[0069] Example 2 (drive of active-matrix drive mold monostable FLC display device I) 
The layout of the component configuration of the active matrix for color filters is shown in 
drawing 2 . The NTSC signal was changed into each luminance signal of R, G, and B by the 
decoder, and H for driving TFT to coincidence and the clock pulse for V shift registers were 
generated from the pulse driver. Each terminal signal in this TFT panel is collectively shown in 
the following table 3. 

[0070] On the occasion of the drive of this display device I, the predetermined signal shown in 
the following table 3 from each terminal is alternatively inputted into TFT through each gate 
transistor TR from H shift register, and a switching electrical potential difference is impressed to 
monostable FLC9 by TFT according to the gate control signal from V shift register (a capacitor 
for Cs to accumulate 1 frame time of signal charges and COM are the component sections which 
supply common potential). 
[0071] 
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* Phase of H and V 180 degrees and a frequency are arbitration. 

DC of +4.5 V is impressed to liquid crystal by this electrical-potential-difference impression. 
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[0073] When image display was carried out with the field frequency of 60Hz, the display which 
has the large angle of visibility of **50 degrees or more was realizable at 200 or less 
microseconds and a high speed with this example. 

[0074] Example 3 (production of the active-matrix drive mold monostable FLC display device II 
without a color filter) 

As an active-matrix component, TFT (Thin Film Transistor: thin film transistor) can be used, for 
example. Here, the TFT component for monochrome was used. 

[0075] The configuration of the active-matrix drive mold monostable FLC display device II of 
color filter loess is shown in drawing 3 . the N-methyI-2-pyrrolidone solution of U[ by Ube 
Industries, Ltd. ]-varnish is applied to the TFT6 side of glass substrate 1a by the spin cast 
method — it calcinates at 200 degree C — polyimide orientation film of 500 A 5a was formed, 
and rubbing orientation processing was carried out with the roller around which the cloth of an 
acetate system was wound further. Moreover, the common electrode 4 side formed black Matrix 
2 of chromium, and a transparent electrode (ITO) 4 on glass substrate 1b at this sequence, 
formed polyimide film 5b in that transparent electrode side 4 similarly, and performed rubbing 
orientation processing. 

[0076] Thus, the TFT side panel with the produced orientation film and the color filter side panel 
were constructed so that the orientation processing direction might serve as anti-parallel by the 
opposed face, and the glass bead (true glomus: diameter 0.8 - 1.5 mum (catalyst formation 
industrial company make)) according to the purpose gap length was used as the spacer 7. inside 
of the sealing compound 8 (adhesives of UV hardening mold (photograph lek: the Sekisui 
Chemistry company make)) on which a spacer 7 pastes up a perimeter about 0.3wt% — by 
making it distribute, the gap between substrates was controlled, and the injected hole of liquid 
crystal was secured and the perimeter of a eel was pasted up by the above-mentioned sealing 
compound. 

[0077] Then, the monostable ferroelectric liquid crystal constituent 9 was poured in under 
reduced pressure in the condition which shows the fluidity of isotropic phase temperature or 
chiral nematic phase temperature. After cooling slowly and removing the liquid crystal on the 
glass substrate of the perimeter of an injected hole after liquid crystal impregnation, it closed 
with UV hardening mold adhesives, and the monostable ferroelectric liquid crystal component 
was produced. The ferroelectric liquid crystal 9 used here used the same constituent as Example 
1. 

[0078] With the orientation processing direction, it was parallel, or intersected perpendicularly 
with each above-mentioned panel, polarizing plates 10a and 10b were formed, and it has 
arranged to device both sides. The arranged polarizing plate 10 was made to intersect 
perpendicularly mutually. Furthermore, the monostable ferroelectric liquid crystal display device II 
of color filter loess was completed by arranging a back light 1 1 to the TFT component side of 
this panel (however, although a color filter is prepared apart from an FLC component, refer to 
drawing 12 of postscript which carried out the illustration abbreviation here for it). 
[0079] Example 4 (drive of the active-matrix drive mold monostable FLC display device II) 
The layout of the component configuration of the active matrix for color filter loess 
(monochrome) is shown in drawing 4 . The NTSC signal was changed into R, G, and B signal by 
the decoder, and H for driving TFT to coincidence and the clock pulse for V shift registers were 
generated from the pulse driver. Although each terminal signal in this TFT panel was shown in 
the above-mentioned table 3, in this example, each luminance signal of each R, and G and B was 
inputted from the common terminal of No. 3. 

[0080] Also in this example, when image display was carried out with the field frequency of 60Hz, 
the display which has the large angle of visibility of **50 degrees or more was realizable with 200 
or less microseconds and a high speed. And since each signal of R, G, and B can be inputted 
from a common terminal by color filter loess, as compared with TFT for color filters, the 
effective number of pixels can be increased 3 times, and high-resolution-izing is possible. 
[0081] Example 5 (color order the production approach of the liquid crystal filter for degree 
change) 

The configuration of a eel is as being shown in drawing 5 . That is, transparent electrodes 4a and 
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4b (rro ofohms [ 100 ] / **) were attached on transparence glass substrate 1a, and 1b and the 
method vacuum evaporation© film 5a and 5b of slanting of SiO was further formed as liquid 
crystal orientation film on it. As the formation approach of this method vacuum evaporationo film 
ot 5>iU slanting, in the vacuum evaporation system, the substrate was arranged on the vertical 
from the source of SiO vacuum evaporationo. and the angle which the line of a vertical and a 
substrate normal make was installed as ,85 degrees. It is substrate temperature about SiO The 
vacuum depos.tion back, and 300 degree C and baking of 1 hour were performed.at 170 degrees 

[0082] Thus, the produced substrate with the orientation film was constructed so that the 
orientation processing direction might serve as anti-parallel by the opposed face, and the glass 
bead (true glomus: diameter 0.8 - 3.0mum (catalyst formation industrial company make)) 
according to the purpose gap length was used as the spacer 7. inside of the sealing compound- 8 
(adhesives of UV hardening mold (photograph, lek: the Sekisui Chemistry company make)) on 
which a spacer 7 pastes up a perimeter with the magnitude of a transparence substrate in the 
case of a small area about 0.3wt% — .the gap between substrates was controlled by making it 
distribute. Furthermore, when substrate area isjarge. it is mean density on a substrate about the 
above-mentioned truth glomus. 100 piece/mm2 After sprinkling, the gap was taken, the injected 
hole of liquid crystal, was secured and the perimeter ..of a eel was pasted up by the above-, 
mentioned .sealing. compound. . ■'■■>.. - , i. . 

[0083] Then, the ferroelectric liquid crystal 9 (for example, CS[ by Chisso / Con// Corp -]-: . 
1014) was poured in under reduced pressure in the condition which shows the fluidity of o v 
isotrop.c phase temperature or chiral nematic phase temperature. After cooling slowly and; , 
removing the liquid crystal on the glass substrate of the perimeter of an . injected hole after liquid 
crysta impregnation,, it closed with the adhesives of an epoxy system and the ferroelectric liquid 
crystal component was produced.. , :■ 

[0084] , Although the . Chisso [ Corp. ] Corp. make, the Merck [ Co. ]& Co.. Ina. make. 'the product 
made from BDH. other well-known.;ferroelectric liquid. crystal compounds, or a constituent: with 
un-chiral liquid crystal is also possible for the ferroelectric liquid crystal to be used the limit 
does: not ex.sVarid does not need a limit of the phase sequence, either, but the thing which is: 
the need is taking a chiral smectic liquid crystal phase in operating temperature limits 
Furthermore, if the swrtching speed except chiral smectic liquid crystal is high-speed the V 
smectic A phase which shows. antiferroelfectricity liquid crystal (AFLC) and an, electro'clinic effect 
is also applicable, for example. , ; 

[0085] The electro-optics property of the liquid crystal filter for. a color sequential change by 
this example is as being shown in the following table 4 . 

[0086] . , ".' ' • ' ' • ' 

[Table 1] ;, . . .. , . • . , .... '", . . - ■ 
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[0087] Accord.ng to this, it turns out that this liquid crystal filter (FLC liquid crystal device) 
shows the phase contrast of the abbreviation one half of use optical wavelength, and it has the 

r!£aaT= r °/ tate tHe P ' ane ° f P° ,arization of incident light about 90 degrees 

LU088J Example 6 (color order drive wave of the liquid crystal filter for degree change) 

As a method of dr.ving.the ferroelectric liquid crystal component of Example 5. the method of 

driving the conventional general FLC is applicable. An example of a drive wave which changes a 

switch condition to drawing 6 - drawing 9 once within one frame is shown 

L0089] Drawing 6 is a square wave drive. It is the approach of maintaining electrical neutrality 

conditions by one frame, and although the time amount to which DC electrical potential 
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difference is impressed compared with the pulse drive is long, when the insulation of a 
component is high, it is the reliable driving method. It can be used for AFLC besides FLC, and 
electroclinic effect mold smectic A. 

[0090] Drawing 7 is the pulse drive with a reset pulse t it is the approach of adding a reset pulse 
and maintaining the electrical neutrality conditions in the field just before writing, and a 
prolonged dc component is hard to be impressed to liquid crystal. 

[0091] Drawing 8 is the pulse drive without a reset pulse, and is the approach of maintaining the 
electrical neutrality conditions within one frame. 

[0092] Drawing 9 is the pulse drive without a reset pulse, and is the approach a liquid crystal 
ingredient system with few memory effects can also hold a switch condition, and maintains the 
electrical neutrality conditions within one frame at coincidence by applied-voltage maintenance 
after pulse impression. It can be used also for AFLC besides FLC. 

[0093] The switching characteristic by the above-mentioned drive wave was shown in the 

above-mentioned table 4. It starts (10-90%T), and falling (90-1 0%T) all shows the high-speed 

response of microsecond order, and sufficient response in 1 field is guaranteed. 

[0094] Example 7 (color order configuration of a drive [ degree ] mold monostable FLC display 

device) 

By combining the FLC component (switching device) and color polarizing plate (color filter) of 
Example 5 (or example 3), a switchable component is [ the color of the transmitted light] 
realizable for R, G, and B. The configuration of a color sequential drive monostable FLC display 
device is shown in drawing 10. 

[0095] That is, FLC component 12a (FLC1) which can rotate 90 degrees of plane of polarization 
at high speed in the front face of polarizing plate 10B (P1) of the monochrome type active- 
matrix drive mold monostable FLC display device of drawing 3 produced in Example 3, the color 
polarizing plate 13 (P2), FLC component 12b (FLC2), and the color polarizing plate 14 (P3) have 
been arranged in this order. The direction of the switch condition 1 of the abnormality optical 
axis of FLC1 and FLC2 has been arranged to a rectangular cross or parallel to the light 
transmission easy shaft of polarizing plate 10b (P1), and B light transmission easy shaft of the 
color polarizing plate P2 and R light transmission easy shaft of the color polarizing plate P3 have 
been further arranged in parallel to the light transmission easy shaft of a polarizing plate P1. 
[0096] In the state of [ 2 ] the switch condition 1 and a switch, about 45 degrees of abnormality 
opticals axis incline, and it is the RETADESHON. By being referred to as 270nm For example, in 
order to carry out incidence of R and G which passed along the polarizing plate P1, and the B 
light in parallel with B light transmission easy shaft of the color polarizing plate P2 without 
receiving rotatory polarization when the switch condition of FLC 1 is 15 (switch condition 1), it 
becomes only B light to penetrate the color polarizing plate P2. 

[0097] If the switch condition of FLC2 is 15 at this time, in order to carry out incidence of the B 
light similarly in parallel with R light transmission easy shaft of the color polarizing plate P3, 
without receiving rotatory polarization, B light cannot be penetrated but serves as black That is, 
black is always realizable irrespective of the gradation in a monostable FLC component in this 
case. 

[0098] On the other hand, when the switch condition of FLC1 of R and G which passed along the 
polarizing plate P1, and B light is 16 (switch condition 2), in order for 90 degrees of plane of 
polarization to rotate and to carry out incidence in parallel with R of the color polarizing plate P2, 
and G light transmission easy shaft, it becomes only R and G light to penetrate the color 
polarizing plate P2. 

[0099] If the switch condition of FLC2 is 15 at this time, in order to carry out incidence of R and 
the G light in parallel with G of the color polarizing plate P3, and B light transmission easy shaft, 
without receiving rotatory polarization, R light cannot be penetrated but penetrates only G. That 
is, the green display according to the gradation in a monostable FLC component is realizable in 
this case. 

[0100] Moreover, if the switch condition of FLC2 is 16 at this time, since R and 90 degrees of G 
light plane of polarization will rotate and it will carry out incidence similarly in parallel with R light 
transmission easy shaft of the color polarizing plate P3, G light cannot be penetrated but 
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penetrates only R. That is, a display of the red according, to the gradation in a monostable FLC 
component is realizable in this case. . ■ . . . 

[0101] The switch condition of FLC1 and FLC2 and the class of transmitted light were 

summarized into the following table 5.- , 1 

[0102] 

£ 5 (F L C 1 £ F L C 2 y g^Kfil «fc„5i^©_|Ji) 



FLC1. 


FLC 2 
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& 0 




X<^«fiS2 







[0103] Thus, the' change of a color was'possible by the combination of the switch condition of 

the FLC components FLC 1 and FLC2. • 

[0104] Example 8 (color order the driving [ degree ] method) 

The method of driving the panel produced in Example 5 is explained. The configuration of the 
drive circuit of a color sequential drive moid monostable FLC display device is shown in drawing 

[0105] Although an input signal does not ask NTSC, Y/C, and an RGB code, it is made into R, G, 
and B signal by the decoder, and incorporates a part for the 1 field to a field memory 1. Before 
incorporating the next field, it transmits to the following buffer memory (field memory) 2. 
Furthermore, while having incorporated the next field, a full color display device is realizable by 
making it synchronize with a shift register driving pulse from a pulse driver, inputting R signal, G 
signal, and B signal into the signal terminal of No. 3 of a monostable FLC component from buffer 
memory 2, synchronizing coincidence with it and performing a color sequential change to it. 
[0106] The timing table of a drive of this color sequential drive mold monostable FLC display 
device is shown in drawing 12. It is characteristic to have changed the colbr filter into the black 
condition and to have prevented degradation of image quality in the write-in process to 
monostable FLC, here, in the approach (for the square wave of drawing 6 to be used) of turning 
on R, G, and B once each in 1 field. 

[0107] Usually, with NTSC system, the 1 field is 1/60. It is a second and each color includes the 
time of a write-in process and a hold. It must complete in 16.67 seconds. However, the display 
property will produce the so-caHed color breakup (each color of R, G, and B separates and is 
expressed as the edge of an image.) only by writing in R, G, and B once each in 1 field. 
[0108] Therefore, color breakup is [ R, G, and B ] reducible 2 times (R/G/B/R/G/B) or by 
repeating 3 times (R/G/B/R/G/B/R/G/B). However, since, as for each switch condition only 
the period for 1 / 540 seconds (1.85msec) is given at 1 / 360 seconds, and 3 times of cases, as 
for each switch condition, rapidity with the remarkable change rate of a color filter is required of 
1/180 seconds, and 2 times of cases at 1 time of a case, as for each switch condition. 
[0109] Then, when it was the above-mentioned FLC (ferroelectric liquid crystal) as a liquid 
crystal device, as it was shown in above-mentioned Table 4 and above-mentioned drawing 19, it 
is build up time. Since 0.1 or less msecs were attained, high-speed sufficient switching 
corresponding to the above-mentioned change rate was attained. 
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[0110] As mentioned above, although this invention was explained about the example, the 
example mentioned above can transform it further based on the technical thought of this 
invention. 

[01 1 1] for example, various the quality of the material of each component of a liquid crystal 
device, structure, configurations, the approaches including the class of liquid crystal of 
assembling, etc. can be boiled and changed. As a display, if at least one side of the substrate (for 
example, above-mentioned 1a, 1b) is optically transparent, it is good. 

[0112] In addition, although the example mentioned above explained the suitable liquid crystal 
device for a display device, it is desirable at the point that gradation nature (halftone) is 
realizable in especially a display device. However, this invention can apply not only a display 
device but a liquid crystal device to the display screen of a filter, or a shutter and OA equipment, 
a screen, the phase control component for wobbling, etc. 
[0113] 

[Function and Effect of the Invention] Since according to the liquid crystal device of this 
invention a monostable ferroelectric liquid crystal component (monostable FLC component), 
active-matrix components, such as TFT which drives this liquid crystal device, and a filter 
element are combined as mentioned above, the display of the high-speed responsibility of 1 or 
less msec is realizable on the impossible wide— field-of-view square with sufficient gradation 
nature by using the monostable FLC component as a liquid crystal device with TN component. 
[01 14] Such a wideH1eld-of-view angle and the monostable FLC component of high-speed 
responsibility are driven with active-matrix components, such as TFT, and the color specification 
which corresponds by the filter element (especially 1 or less msec a color order filter elements, 
such as a color filter switchable next) can be obtained with sufficient repeatability on the 
Takashina furniture. 
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TECHNICAL FIELD 

[Industrial Application] This invention relates to liquid crystal equipment (for example, display 
using the ferroelectric liquid crystal component with which the substrate of the pair which 
prepared a transparent electrode and the orientation film in this order keeps a predetermined 
gap, and opposite arrangement is carried, out and which js f matched with the ferroelectric liquid 
crystal in said gap), and its drive approach. r 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer,. So the translation may not reflect the original 
precisely. ... . 

2. **** shows the word which can not be translated. 

3. |n the drawings, any ^vyords ar;e not translated. 

PRIOR ART 

[Description of the Prior Art] As for a liquid '/crystal .display component, the heed as a flat-panel 
display is being extended from the advantage tliat it can drive, With a low power with a thin 
shape. Especially, with the twist nematic liquid crystal display component (TN-LCD) of art 
active-matrix drive, the image quality is improving by leaps and bounds in recent years. 
[0003] However, since TN liquid crystal has torsion of molecular orientation with big-screen- 
izing of a display, after-images, such as straitness of an angle of visibility, reversal of gradation, 
and tailing produced since the speed of response is still slower, pose a problem. 
[0004] Although technique, such as cancellation of the twist structure by adoption of a phase 
compensation film and the device of the orientation film, is being developed about expansion of 
an angle of visibility, it is still inadequate. Moreover, even if it makes driver voltage high, of 
course by the driver voltage of the present TFT (thin film transistor) about a speed of response, 
since the response time of a return in the twist structure at the time of electrolysis removal 
cannot be shortened to dozens of or less mses, by Nor Marie White's display device, its response 
to white from black is very slow, and it brings a result in which especially after-images, such as 
tailing, are conspicuous. 

[0005] As this wide-field-of-view angle and a liquid crystal ingredient which realizes a high- 
speed response to coincidence, a ferroelectric liquid crystal (ferroelectric liquidcrystals (FLCs)) 
can be considered. By the passive matrix drive, on the 1000 or more number of scanning- lines 
and a wide-field-of-view square, a surface stability mold ferroelectric liquid crystal display 
device (SSFLCD) is expected by about 1000 times as much high-speed responsibility as TN 
liquid crystal and memory nature as a technique of realizing a cheap' big screen flat-panel 
display, and is examined. 

[0006] In such a ferroelectric liquid crystal (further liquid crystal of antiferroelectricity liquid 
crystal) The switching behavior of the liquid crystalline director by electrolysis impression moves 
on a cone with an imagination liquid crystal molecule according to the Minabe-gold stone mode 
indicated by the liquid crystal lexicon p150 (Baifukan). Furthermore, in the smectic A liquid 
crystal (liquid crystal lexicon p145 (Baifukan)) which has an electroclinic effect, even when the 
software mode indicated by the liquid crystal lexicon p1 19 (Baifukan) is used, it has the cone 
angle of a proper in each liquid crystal constituent similar to a cone angle. 
[0007] That is, the cone model of the liquid crystal inserted into inter-electrode as shown in 
drawing 23 is considered. The projection to the glass substrate to which the transparent 
electrode of cone angle thetar, a call, and this cone angle was attached in the aperture angle of 
a cone is called apparent cone angle thetaa. What is necessary is optically, just to consider cone 
angle thetaa of this appearance. The angle which the liquid crystalline director in two switch 
conditions makes about measurement of a cone angle here is measured, and it specifically asked 
for the liquid crystal cell under the polarization microscope with which the polarizer intersected 
perpendicularly from the angle of rotation of the stage in an extinction position (location which 
rotates and becomes dark). 

[0008] However, in the conventional FLC, especially SSFLCD, although high-speed responsibility 
is shown for the strong interaction of the permanent dipole of an FLC molecule, and electric 
field, as shown, in drawing 23, a liquid crystal molecule is bistability-ized by the restraint from an 
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orientation film molecule. 

[0009] Therefore, angle-of-inclination thetaa could be continuously controlled by switching 
between 2 conditions of this isoenergetic for the steep threshold property over electrical- 
potential-difference impression, and ** and a gradation display were difficult. 
[0010] As gradation NOT-AND operation notation in the passive drive of SSFLCD, digital 
approaches, such as the area gradation method for having divided the time integration method 
and one drawing, are proposed. However, by this digital method, it has come to obtain the still 
sufficient number of gradation. 

[001 1] The gradation notation which does not use bistability memory nature is also proposed by 
on the other hand recently combining the active-matrix component and FLC which are used in 
TN liquid crystal device. 

[0012] For example, gradation control is carried out, when the pitch length in a chiral smectic C 
phase dispels the distorted helical structure by electric-field impression using FLC shorter than 
optical wavelength and controls the average inclination of a liquid crystalline director. However, 
since liquid crystal orientation has stripes-like organization, the contrast is low. 
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EFFECT OF THE INVENTION 



[Function and Effect of the Invention] Since according to the liquid crystal device of this 
invention a monostable ferroelectric liquid crystal component (monostable FLC component), 
active-matrix components, such as TFT which drives this liquid crystal device, and a filter 
element are combined as mentioned above, the display of the high-speed responsibility of 1 or 
less msec is realizable on the impossiblie' > wide^field--of : -view square with sufficient gradation 
nature by using the monostable FLC component as a liquid crystal device with TN component. 
[01 14] Such a wide-field-of-view angle and the monostable FLC component of high-speed 
responsibility are driven with active-matrix components, such as TFT, and the color specification 
which corresponds by the filter element (especially 1 or less msec a color order filter elements, 
such as a color filter switchable next) can be obtained with sufficient repeatability on the 
Takashina furniture. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] The purpose of this invention has high-speed, 
responsibility on a wide-field-of-view square, enables a gradation display and is to offer the 
liquid crystal equipment (especially full color display) which resolution may also raise further, and 
its drive approach. 
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MEANS 



[Means for Solv.ng the Problem] That is, this invention relates to the liquid crystal equiriment 
iompontt) a'tte'l I ferroe.ectric liquid crystal component <J^>^S 

S^ement " T ™ * such as TFT which drives this liquid crystal device, and 

S'^T* used as a liquid crystal device the disblav of the 

wTh T^oonTnF ^ with suffiddHf gradation nature 

^11?;. n o S ° 1 C,ear ' y from me "tioning later. Such a wide-field-of-view^ahgle Sd 
the monostable FLC component of high-speed responsibility are driven with actTve-mlSx f 
components, such as TFT, ihd the color specification ■^^6^^^^^^ 
(espec.aHy 1 or less msec a col^or&er. filter elements, such as a color filter swfcSeS 
SoiS i* ^'W- S ^ I ci ? n Vrepeatabi l ity on the Takashina furniture. Sw ^ hab,e ,?^, . 
d^cS 

needed That is it ? s th^ H ^ Uipme + nt °f this nveritibh/at least two drive conditions are >' 
needed. That .s, it is that gradat.on nature is controlled by re nfbrcernent of the electrical 

the dHvi ""I' W , Hi t h C ° ntinUeS b6ing impressed to <» ea <* P-el betwee 1 ^fields and that 
% r °\^ Wh ' Ch reVerS6d apP ' ied Volta * e between the fields or by inter-f^me so thai a 
mm f? r m ' g i bC accumulate d in (2) liquid crystal is applicable. ? * ° " • * * 

inc. nat lonota fjf™ ^ °* ^ (1) and (2) ' * is im P° rta "t for the angle of 

LnH Tr, ^ q t ; rySta ' molecule to cha "ge to a linear mostly to impression field strength 

mm «1 /Z!" eq " ,va,ent an * ,e of inclination by polarity reversals. ^ ' 

^^^i^^ MOn ' aS ^° Wn J n u draWlng 1 3 ' ,f 3 ' iquid Crystal molecule -ore 
-nTeractio^ of a Hou"d crlZ °°? 7" ^ imagination cone b °«°™> this invention person the 

[0021] furthermore, this monostable FLC - for example, - Taking advantage of the wide-field- 
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of-view angle and the high-speed responsibility which are the description of an FLC display 
device, the color display which raised the angle-ol^visibility property which poses a problem with 
TN liquid crystal with big-screen-izing, and the responsibility of middle gradation is realizable by 
combining with the TFT component of 0.7 inches and 103,000 pixel. 

[0022] In the liquid crystal display of this invention, it is good to constitute the display device of 
monochrome combining a monostable FLC component (monostable FLC component which has 
especially the speed of response of 1 or less msec), and an active-matrix component, and to 
arrange the filter element (for it to be degree switchable thing to a color order especially at 1 or 
less msec) between this display device and a display observation post (for example, watcher). 
[0023] That is, in TN liquid crystal display component of an active matrix, by what has arranged 
the color filter, since it became one pixel in the group of three pixels, R (red), G (green), and B 
(blue), the resolution of the display device was reduced. However, if a display device is made into 
monochrome as mentioned above and a filter element is changed to color sequential, R, G, and B 
can be made to serve a double purpose by one pixel, and only the part raises a pixel consistency 
and can realize high resolution (for example, 3 times over the past). 

[0024] Of course, it may be constituted as a display device of a color combining a monostable 
FLC component, an active-matrix component, and a color filter component 
[0025] The drive approach of the liquid crystal equipment which faces this invention driving the 
liquid crystal equipment of above-mentioned this invention again, drives a monostable FLC 
component and changes a filter element by the active-matrix component synchronizing with this 
drive is also offered. 

[0026] In this drive approach, a monostable FLC component can be driven in the response time 
of 1 or less msec, and the change of a filter element can also be performed by 1 or less msec. 
[0027] Moreover, if a filter element is changed into a black condition in the information write-in 
process (between especially different coior specification) over a monostable FLC component, the 
color remainder can be lost at the time of the change of a color, and the purity balance (grace of 
image quality) of a color can be raised. 
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* NOTICES * 
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1. This document has been translated by computer. So the (translation may not reflect the original 
precisely. . ^ \ ■ s , - ,* 

2. **** shows. the word .which. can not be translated. , . . , . T , * 
3.1n the drawings, any words are not translated. , i , 



EXAMPLE 



[Example] Hereafter, _tKisjnyentioH 

[0029] A mbnostabiVferrbelectrib liquid crystal (monostable FL_C), monostable FLC usable to the 
property **** and this invention/ and jts, property are explained: * ' ^ '\ M ' \ . 

[0Q30] 1 1 In order £o check^alic actuation in liquid c|^stal t in^e.Hi > ent > monosta'bje FLC mbde, the 
**** ferroelectric liquid crystal shbwh in big drawing 1 4 of the spontaneous polarization which 
introduced the fluorine into ihe J chiral section for high-speed responsibility as a 

ferroelectric liquid cn^taj was cofnpounde^ne^^ FLC constitueni: whicfi added the 

chirai' molecule to V the hbst'liq^Jid' crystal iri~whicH a'smectic'C phase^is shown at a room 

temperature was prepared. ^ ^ nr j . . , ^* r- ' \\ ' o ' : ! ''- * v, "»' 

[0031]' As h'ost'liquid^crystal, the Splay modulus of Elasticity , (elastic ^boefficient^of breadth) was 
highland the phenyl pyrimidine^fiquid crystal^whibl? blended the liquid crystal layer tilt angle delta 
and the cone angle theta so^hat ^ 

broperties value of ah FI_C^ constituent is s^^ ^ ,iy * J 1 1 

[0032]" ; *" ; '^^'^ c - 1 ^ J * :J0 yv^-v-;. ..- . = .^m 





j if 1 * 




FL C l , 




^,.,.,,l,l/,.-5., ;i • 


FLC2 V 


. -v -it s ■» .-0' 




n,FLG3! v 


i : oil O. 0i 6 s. 


U 16. 0 



tup- 



-/r .ve 



[0033] Each u of th^Me FLC/;cfens^i^ C phasfe at a room^te'mperat^ 

the sp'bnt^iebBs^ ""12 hC/cm2 by addition "of sevejr;af% o*F chiraMliqurd 

crystal ^FCcJIV FCC2)? Gehbrall^al^ho^ where the spontaneous polarization valUe^Ps' i's 

larger is accelerated, the r§spbnse ,t time tau^uses coefficient of viscosity eta arid the'impressiori 
field strength' E? arid it is taWfeta/(Ps^^ ' ' ■ ' ifu ; tt : ^ - ' = 

It comes out, and since it is expressed[ } ftHs J inftuencecl by viscosity; ^ srr ' ^ 5 ' \ 

[0034] 'On th°e T btWer Handfit is-SmC*/TFie 3 h n elicai pitch length in a phase is longer than optical 
wavelen^h^and in n a f narrow gap cei, since' a c spiral comes loose by the interaction with the £ 
orientation film, J it jCan' iattain uniform liquid crystarbrieritation. aio ; x-5.. 

[0035] Furtherm^ore, the ingredieht (FLC3) which realized improvement in the speed and large 
operating temperature was chosen a a practical liquid crystal ingredient. -; i,r:i '' 
[0036] 2. The orientation film ingredient and the production orientation film ingredient of a Vel; 
had ijicF strong inte^action^with arvFLC constituent, aVicT chose what gives right orientation from 
iU '" " r '-~ : " J * x-i-— — Station film'ihgredients which ^give a low pre tilt angle* Specifically, 1 U 

^varnish etc. was used. ' ■ 




br.c- 
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[0037] Production of a homogeneous orientation eel produced the anti-[ an parallel eel and ] 
parallel eel depending on how to combine the rubbing processing direction with the transparent 
electrode on a glass substrate by forming the polyimide orientation film. 

[0038] 3. The drive wave for the wave monostable FLC evaluation for monostable evaluation is 
shown in drawing 15. The wave consisted of a bipolar pulse to which applied-voltage 
reinforcement increases gradually, and the gradation according to the applied-voltage 
reinforcement was evaluated. The bipolar pulse was used for not giving an electrochemical 
damage to a liquid crystal ingredient for the stored charge by the partial electrical-potential- 
difference impression. Furthermore, insertion of 0V electrical potential difference between 
bipolar pulses is for measurement of the falling response time at the time of applied-voltage 
discharge. 

[0039] Moreover, the optical system for evaluation of an electro-optics property is shown in 
drawing 16. The polarizer (the direction of P) which was parallel to the director at the time of 
monostable of liquid crystal (the orientation processing direction) has been arranged, and the 
analyzer (the direction of A) has been arranged to it and a perpendicular. 

[0040] 4. As a combination active-matrix component .with a TFT component, it is for viewfinders. 
Polly Si-TFT of 0.7 inches and 103,000 pixel was used, a substrate with the color filter of R, G, 
and B in the common electrode , made to counter — using — a cei gap — a catalyst — 
formation — an industrial true glomus is used as a spacer — 1. 2-1,5 It was referred to as mum 
(refer to drawing 1 ), Liquid crystal was poured in at isotropic phase ^temperature "under reduced 
pressure. * " J ' c 

[0041] 5. If the eel which carried out jiquid crystal impregnation under the result, the organization 
of the consideration (1) Jiquid crystal, and the electrb-bptics t property polarization microscope is 
observed, the multi-domain organization often seen to SSFLC in ah parallel orientation eel is 
shown, and the electro-optics property, is 60microsec by **22v [/micrometer ] impression. It has 
the response time and the memory nature (memory cone angle: 40.5degrees) of bistability was 
shown. . , - _ 

[0042] On the other hand, it is parallel to the rubbing processing direction in an anti-parallel cel. 
The band structure of 2.3-micrometer pitch was shown. It, turned out that this stripe is the 
periodic structure to which the director of liquid crystal inclined about **4 times to the 
orientation processing direction. < 
[0043] Since a liquid crystalline director becomes almost parallel to. the polarization shaft of a 
polarizer or an analyzer when the electro-optics property of this anti-parallel eel does not 
impress electric field, permeability always shows 0 and light transmittance increases with field 
strength regardless of that polarity by electric-field impression. Although this permeability 
change is small and high-speed in 0-5V, permeability change is large and a little slow more than 
5V. Two steps of switching behavior which has this threshold voltage can be explained to be 
continuous tilt angle change of a low-battery field by domain switching following this. 
[0044] Furthermore, the liquid crystalline director which inclined by electric-field impression. 
showed the monostable nature of returning to the array condition of a basis promptly by removal 
of electric field. What was restricted by the interaction according [ a liquid crystal molecule ] to 
the polyimide orientation film in a return in the original array of the director at the time of 
electric-field removal is considered to be a factor. However, by /this system, the. maximum 
contrast is as small as 46 because of a stripe organization. 

[0045] (2) It is a eel in order to improve the improvement contrast of analog gradation nature, 
and analog gradation nature. ElectricHleld processing was carried out by alternating current * 
electricHield impression of 700Hz, and 20-50V. It is changeable from a regular stripe 
organization to a mono-domain organization with rotation of a 'layer with this electric-field 
processing. By disappearance of the stripe domain by this formation of a mono-domain, contrast 
attained 81. 

[0046] The electrical-potential-difference dependency of the angle of inclination of the liquid 
crystalline director in this mono-domain organization is shown in drawing. 17. It turns out that an 
angle of inclination does not wait for threshold voltage, but increases uniformly from a low 
battery with increase of applied-voltage reinforcement, and it inclines about 22 degrees by about 
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7 V. Furthermore, the polarity of the applied voltage determines the direction to which a director 
inclines. Moreover, the response time was also accelerated with about 1 msec rather than the 
time of a stripe organization. 

[0047] Moreover, an example of permeability change of this eel is shown in drawing 18. Light 
transmittance here was normalized with the permeability at the time of 10V impression, light 
transmittance changes to a linear mostly to 0V-2V, serves as a loose change after that, and 
serves as about 1 law more than by 6V-7V. Thus, when the electrical potential difference was 
not impressed, the liquid crystal molecule realized the list and the condition of having stabilized, 
in the orientation processing direction by the orientation film interface. Moreover, between the 
polarizer P which intersected perpendicularly, and Analyzer A, by arranging the direction of 
orientation of the liquid crystal molecule made monostable in parallel with Polarizer P, light 
transmittance was controlled by control of the electrical potential difference in a low battery, 
and analog gradation has been realized. 

[0048] In monostable FLC, since birefringence mode is used, in order to obtain the maximum 
transmission, an apparent tilt angle has 45 desirable degrees, and serves as the almost same 
transmission as TN mode at this time. 

[0049] Furthermore, the liquid crystal ingredient (FLC3) was prepared for improvement in the 
speed of this device, and expansion of a drive temperature requirement, the orientation film to 
combine was examined, and the monostable FLC component shown below was realized. However, 
the tilt angle of the appearance of FLC3 is about 22 degrees. 

[0050] (3) It falls with the standup response time of the monostable FLC component (FLC3) 
which combined the newly found-out monostable FLC constituent and the orientation film with 
response— time drawing 1 9 and drawing 20, and the electrical-potential-difference dependency of 
the response time and the temperature characteristic are shown. If an electrical-potential- 
difference dependency is seen at a room temperature, it is accelerated with increase of an 
electrical potential difference, and the build up time at the time of electrical-potential-difference 
impression is about 50microsec at 5V. It reached. 

[0051] On the other hand, without being dependent on the electrical potential difference 
currently impressed till then, i.e., the magnitude of the angle of inclination of a director, it is fixed 
and the response time at the time of electrical-potential-difference removal (falling time amount) 
is abbreviation. 120microsec It is high-speed. 

[0052] Furthermore, the response time starts, falls, both shows the same temperature 
dependence, and is considered to mainly be based on the effect of viscous temperature 
dependence. Also in -5 degrees C, the response time of 1 or less msec was still able to be 
attained. It is thought that it is for returning to the original orientation condition according to 
generating of anti-electric field by the own spontaneous polarization of FLC which answered by 
electrical-potential-difference impression that it depends [ falling time amount ] on an electrical 
potential difference and is fixed, and especially high-speed. 

[0053] (4) The typical angle-of-visibility property of TN liquid crystal device was shown in angle- 
of-visibility property drawing 21, and the angle-of-visibility property of monostable FLC was 
shown in drawing 22. Permeability here was measured using the LCD evaluation equipment 
(parallel light source use) by the Otsuka electronic company, and was standardized with the 
maximum permeability of zero angle of visibility. Each of these angle-of-visibility properties is 
permeability change of the vertical direction which omits wide-field-of-view cornification by 
phase compensation etc. 

[0054] According to this, with TN liquid crystal, it is the contrast in a transverse plane. Since it 
can essentially twist to liquid crystal molecular arrangement or more with 100 although it is large, 
and it has structure, it changes in the direction in which both black level (0%) and a white level 
(100%) reduce contrast with change of an angle of visibility. Therefore, the angle-of-visibility 
dependency of contrast is large. Furthermore, since halftone level, for example, fluctuation at 
50%, is very large, in the angle-of-visibility property of the vertical direction, reversal of gradation 
will arise especially. 

[0055] However, although the contrast in the present transverse plane is a maximum of 100 
about with a monostable FLC component, the reversal behavior of gradation which fluctuation of 
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the black level accompanying change of an angle of visibility, a white level, and middle gradation 
level has, and is looked at by TN liquid crystal reflecting that there is no torsion in the array 
structure of liquid crystal and optical pass being short is not seen by this, but 50 omnidirections 
or more and a large thing characterize an angle of visibility. [ very little ] 

[0056] (5) The angle-of-visibility property and the response time of monostable FLCD and TN- 
LCD were summarized in the table 2 of the combination following with a TFT component 
[0057] According to this, by monostable FLCD, it turns out that an active-matrix drive is 
possible taking advantage of the high-speed responsibility and the wide-field-of-view angle 
which FLC has. And the point in which combination is possible is characteristic, without changing 
the conventional TFT component and conventional drive circuit for TN liquid crystal, since driver 
voltage can drive by the low battery comparatively about 5V and as FLC. 
[0058] In contrast, at conventional TN-LCD, it is sum taur+tauf of the response time of a 
standup and falling. Also in 25 degrees C, it is as late as about 30 msec(s), and image information 
of 16.7msec(s) of the 1 field cannot fully be reproduced. It is especially set to about 90 msec(s) 
at 0 degree C, and a tailing phenomenon becomes remarkable further. However, response-time 
taur+tauf of monostable FLCD At 25 degrees C Since it is 1 or less msec also in 0.2msec and 0 
degree C, it is expected that the information on the middle gradation of each field is faithfully 
reproducible. 
[0059] 

&2 (FLC<!:TN(05rA-f^#|6CD]ti» 





**gFLCDB 


TN-LCD s 


CR>3 0 




>50° 


10° 


T 


>50° 


40° 


£ 


>50° 


45° 




>50° 


45° 


r, + v t 


+25*C 


0. 2msec 


#j30msec 


0°C 


0. 8«sec 


#Sj90msec 









[0060] In the device (this is explained in detail later.) which combined monostable FLCD with the 
TFT active matrix for the conventional TN liquid crystal (0.7 inches, for 103,000 pixel 
viewfinders), amelioration of an orientation treatment process and improvement in gap precision 
attained the uniform liquid crystal stacking tendency of FLC considered to be difficult on level 
difference structure until now. 

[0061] As a driving method, color display of the video rate which has the above-mentioned large 
angle of visibility was realized by applying the Rhine reversal or field reversal like TN liquid 
crystal. Also in high-speed migration of the photographic subject in a video camera currently 
picturized, tailing actually checked few [ very ] things. 

[0062] Electric field as drive mode The normally black mode which serves as dark level when it is 
off is desirable the point of maintaining electrical neutrality in monostable FLC, and in respect of 
high contrast. 

[0063] Next, a display device is produced combining TFT which is an active-matrix component 
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about monostable FLC based on above-mentioned this invention; and the example which 
measured the property is explained to a detail. 

[0064] Example 1 (production of active-matrix drive mold monostable FLC display device I) 
As a component of an active matrix, TFT (Thin Film Transistor: thin film transistor) can be used, 
for example. Here, R t G, and the TFT component corresponding to B color filter were used. 
[0065] The configuration of active-matrix drive mold monostable FLC display device with color 
filter I is shown in drawing 1 . the N-methyl-2-pyrrolidone solution of U[ by Ube Industries, 
Ltd. ]-varnish is applied to TFT6 side on glass substrate 1a by the spin cast method — it 
calcinates at 200 degree C — polyimide orientation film of 500 A 5a was formed, and rubbing 
orientation processing was carried out with the roller around which the cloth of an acetate 
system was wound further. Moreover, the common electrode 4 side formed black Matrix 2 of 
chromium, the color filter 3, and the transparent electrode (ITO) 4 on glass substrate 1b at this 
sequence, formed polyimide film 5b in the field of that transparent electrode like the above, and 
performed rubbing orientation processing. , 
[0066] Thus, the TFT side panel with the produced orientation.film and thecolor filter side panel 
were constructed so that the orientation processing direction might serve as anti-parallel by the 
opposed face, and the glass bead (true, glomus; diameter 0.8 -1.5 mum (catalyst forniatiori 
industrial company make)) according to the purpose gap length was usjed as the spacer 7. inside 
of the sealing compound 8 (adhesiyes of UY hardening mold (photograph lek: the.Sekisui 
Chemistry company make)) on which a spacer 7 pastes up a perimeter about 0.3wt% '- — by 
making it distribute, the gap between substrates was controlled, and the injected, hole of liquid 
crystal was secured and the perimeter of a eel was pasted up by the above-mentioned sealing 
compound. 

[0067] Then, the monostable ferroelectric liquid crystal constituent 9 was poured in under 
reduced pressure in the condition which shows the fluidity of isotropic phase temperature or 
chiral nematic phase temperature. After cooling slowly and removing the liquid crystal on theV 
glass substrate of the perimeter of an injected hole'after liquid crystal impregnation, it closed . 
with UV hardening mold adhesives, and the monostable ferroelectric liquid crystal component 
was produced. The ferroelectric liquid crystals used here used for the above-mentioned table 1, 
FLC3 (micrometers [ of pitch length / 10 ], spontaneous polarization 16 nC/cm2) or the 
constituent s (micrometers [ of chiral component 2wt% and pitch length / 21.2 ], spontaneous 
polarization 2.5 nC/cm2) by Japanese Patent Application No. No. 25131 [ three to ] by these 
people, for example, phenyl pyrimjdine-liquid-crystal FLC, of a publication. j 
[0068] With the orientation processing direction, it was parallel, or intersected perpendicularly 
with each above-mentioned panel, polarizing plates 10a and 10b were formed, arid it has 
arranged to device both sides. The arranged polarizing plate 10 was made to intersect 
perpendicularly mutually. Furthermore^ monostable ferroelectric liquid crystal display device I was 
completed by arranging a back light 11 to the TFT cbmjDonent side of this panel, j ' ' 
[0069] Example 2 (drive of active-matrix drive mold monostable FLC display device I) 
The layout of the component configuration of the active matrix for color filters is shown in 
drawing 2 . The NTSC signal was changed into each luminance signal of R, G, and B by the 
decoder, and H for driving TFT to, coincidence and the clock pulse for V shift registers were 
generated from the pulse driver. Each terminal signal in this TFT panel is collectively shown in 
the following table 3. 

[0070] On the occasion of the drive of this display device [, the predetermined signal shown in 
the following table 3 from each terminal is alternatively inputted into TFT through each gate 
transistor TR from H shift register, and a switching electrical potential difference is impressed to 
monostable FLC9 by TFT according to the gate control signal from V shift register (a capacitor 
for Cs to accumulate 1 frame time of signal charges and COM are the component sections which 
supply common potential). 
[0071] 
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[0072] 
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* Phase of H and V 180 degrees and a frequency are arbitration. 

DC of +4.5 V is impressed to liquid crystal by this electrical-potential-difference impression. 
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[0073] When image display was carried out with the field frequency of 60Hz t the display which 
has the large angle of visibility of **50 degrees or more was realizable at 200 or less 
microseconds and a high speed with this example. 

[0074] Example 3 (production of the active-matrix drive mold monostable FLC display device II 
without a color filter) , 

As an active-matrix component, TFT (Thin Film Transistor: thin film transistor) can be used, for 
example. Here, the TFT component for monochrome was used. , 
[0075] The configuration of the active-matrix drive mold monostable FLC display device II of 
color filter loess is shown in drawing 3 . the N-methyl-2-pyrrolidone solution of U[ by Ube 
Industries, Ltd. ]-varnish is applied to the TFT6 side of glass substrate 1a by the spin cast 
method — it calcinates at 200 degree C — polyimide orientation film of 500 A 5a was formed, 
and rubbing orientation processing was carried out with the roller around which the cloth of an 
acetate system was wound further. Moreover, the common electrode 4 side formed black Matrix 
2 of chromium, and a transparent electrode (ITO) 4 on glass substrate 1b at this sequence, \ 
formed polyimide film-5b in that transparent electrode side 4 similarly, and performed rubbinjg 
orientation processing. ^ - . 
[0076] Thus, the TFT side panel with the -produced orientation/film and the color filter side panel 
were constructed so that the orientation processing direction might serve as anti-parallel by the 
opposed face, and the glass bead (true glomus: diameter 0.8 - 1.5 mum (catalyst formation^ 
industrial company make)) according to the purpose gap length was used as the spacer 7. inside 
of the sealing compound 8 (adhesives of UV hardening mold (photograph lek: the Sekisui 
Chemistry company make)),on which a spacer 7 pastes up a, perimeter about 0.3wt% — byj . 
making it distribute, the gap between substrates was controlled, and the injected hole ofliquid 
crystal was secured, and the perimeter .of a eel was pasted up by the above-mentioned sealing 
compound. , > 

[0077] Then, the monostable ferroelectric .liquid crystal constituent 9 was -poured in- under - 
reduced pressure in the condition- which -shows the fluidity of isotropic phase temperature or 
chiral nematic phase temperature. After cooling slowly and removing the liquid crystal on the 
glass substrate of the perimeter of an injected hole:after liquid crystal impregnation, t it closed 
with UV hardening mold adhesives, and the monostable ferroelectric liquid crystal component 
was produced. The ferroelectric liquid crystal .9 used here used the same constituent as Example 
1. - m- , . • r ■ .;. . .... . • / / . : • . ■ • y - 

[0078] With the orientation processing direction, it was parallel, or intersected, perpendicularly 
with each above-mentioned panel, polarizing plates 10a and, 10b were formed, and it has ■ 
arranged to device both sides. The arranged polarizing plate 10 was made to intersect 
perpendicularly mutually. Furthermore, the monostable ferroelectric liquid crystal display device II 
of color filter loess was completed by arranging a back light 1 1 to the TFT component side of 
this panel (however, although a color filter is prepared apart from an FLC component, refer to 
drawing 12 of postscript which carried . out the illustration abbreviation here for, it). 
[0079] Example 4 (drive of the active-matrix drive mo|d monostable FLC display device II) . 
The layout of the component configuration of the active matrix for color filter loess 
(monochrome) is shown in drawing 4 . The NTS0 signal Vas changed into R, G, arid B signal by 
the decoder, and H for driving TFT to coincidence arid the clock pulse for V shift registers were 
generated from the pulse driver. Although each terminal signal in this TFT panel was shown in 
the above-mentioned table 3, in this example, each luminance signal of each R, and G and B was 
inputted from the common terminal of No. 3. 

[0080] Also in this example, when image display was carried out with the field frequency of 60Hz, 
the display which has the large angle of visibility of **50 degrees or more was realizable with 200 
or less microseconds and a high speed. And since each signal of R, G, and B can be inputted 
from a common terminal by color filter. loess, as compared with TFT for color filters, the 
effective number of pixels can be increased 3 times, and high-resolution-izing is possible. 
[0081] Example 5 (color order the production approach of the liquid crystal filter for degree 
change) . ■ . *' . ' 

The configuration of a eel is as being shown in drawing 5 . That is, transparent electrodes 4a and 
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4b (rro ofohms [ 100 ] / **) were attached on transparence glass substrate 1a and 1b, and the 
method vacuum evaporationo film 5a and 5b of slanting of SiO was further formed as liquid 
crystal orientation film on it. As the formation approach of this method vacuum evaporationo film 
ot SiO slanting, in the vacuum evaporation system, the substrate was arranged on the vertical 
from the source of SiO vacuum evaporationo, and the angle which the line of a vertical and a 
substrate normal make was installed as 85 degrees. It is substrate temperature about SiO The 
vacuum deposition back, and 300 degree C and baking of 1 hour were performed at 170 degrees 

[0082] Thus, the produced substrate with the orientation film was constructed so that the 
orientation processing direction might serve as anti-parallel by the opposed face, and the glass 
bead (true glomus: d.ameter 0.8 - 3.0 mum (catalyst formation industrial company make)) 
accord.ngto the purpose gap length was used as the spacer 7. inside of the sealing compound 8 
(adhesives of UV hardening mold (photograph lek: the Sekisui Chemistry company make)) on 
which a spacer 7 pastes up a perimeter with the magnitude of a transparence substrate in the 
case of a small area about 0.3wt% — the gap between substrates was controlled by making it 
distribute. Furthermore, when substrate area is large, it is mean density on a substrate about the 
above-mentioned truth glomus. 100 piece/mm2 After sprinkling, the gap was taken, the injected 
hole of liquid crystal was secured and the perimeter of a eel was pasted up by the above- 
mentioned sealing compound. 

[0083] Then, the ferroelectric liquid crystal 9 (for example, CS[ by Chisso / Corp. / Corp ]- 
1014) was poured in under reduced pressure in the condition which shows the fluidity of 
isotropic phase temperature or chiral nematic phase temperature. After cooling slowly and 
removing the liquid crystal on the glass substrate of the perimeter of an injected hole after liquid 
crysta .mpregnation, it closed with the adhesives of an epoxy system and the ferroelectric liquid 
crystal component was produced. 

[0084] I Although the Chisso [ Corp. ] Corp. make, the Merck [ Co. ]& Co., Inc. make, the product 
made from BDH, other well-known ferroelectric liquid crystal compounds, or a constituent with 
un-ch.ral liquid crystal is also possible for the ferroelectric liquid crystal to be used the limit 
does not exist, and does not need a limit of the phase sequence, either, but the thing which is 
the need is taking a chiral smectic liquid crystal phase in operating temperature limits 
Furthermore, if the switching speed except chiral smectic liquid crystal is high-speed the 
smectic A phase which shows antiferroelectricity liquid crystal (AFLC) and an electroclinic effect 
is also applicable, for. example. 

[0085] The electro-optics property of the liquid crystal filter for a color sequential change by 
this example is as being shown in the following table 4 
[0086] 
[Table 1] 
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[0087] According to this, it turns out that this liquid crystal filter (FLC liquid crystal device) 

shows the phase contrast of the abbreviation one half of use optical wavelength, and it has the 

spec which can rotate the plane of polarization of incident light about 90 degrees. 

[0088] Example 6 (color order drive wave of the liquid crystal filter for degree change) 

As a method of driving the ferroelectric liquid crystal component of Example 5, the method of 

driving the conventional general FLC is applicable. An example of a drive wave which changes a 

switch condition to drawing 6 - drawing 9 once within one frame is shown. 

[0089] Drawing 6 is a square wave drive. It is the approach of maintaining electrical neutrality 

conditions by one frame, and although the time amount to which DC electrical potential 
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difference, is impressed compared with the pulse drive is long, when the insulation of a 
component is high, it is the reliable driving method. It can be used for AFLG besides FLC, and 
electroclinic effect mold smectic A. 

[0090] Drawing 7 is the pulse drive with a reset pulse, it is the approach of adding a. reset pulse 
and maintaining the electrical neutrality conditions in the field just before writing, and a 
prolonged dc component is hard to be impressed to liquid crystal. 1 

[0091] Drawing 8 is the pulse drive without a reset pulse, and is the approach of maintaining the 
electrical neutrality conditions within one frame. ; \ ;; , ; ■ 

[0092] Drawing 9 is the pulse drive without a reset pulse, and is the approach a liquid crystal 
ingredient system with few memory effects can also hold a switch condition, and maintains the • 
electrical neutrality conditions within one frame at coincidence by applied-voltage maintenance 
after pulse impression. It can be used also for AFLC besides FLC. rj 
[0093] The switching characteristic by the above-mentioned drive wave was shown in the 
above-mentioned table 4. It starts (10-90%T), and falling (90-1 0%T) all shows the high-speed 
response of microsecond order, and sufficient response in 1 field is guaranteed. 
[0094] Example 7 (color order configuration of a drive [ degree ] mold monostable FLC r display 
device) ! / ' 

By combining the FLC component (switching device) and color polarizing plate (color filter) of 
Example 5 (or example 3), a switchable component is ;[ the color of the transmitted light ] . 
realizable for R, G, and B. The configuration of a color sequential drive monostable FLC display 
device is shown in drawing 10, 

[0095] That is, FLC component 12a (FLC1) which can rotate 90 degrees of plane of polarization 
at high speed in the front face of polarizing plate JOB (P1) of the monochrome type active- ... 
matrix drive mold rnono'stable FLC display device 'of drawing 3 produced in Example 3, [the, color 
polarizing plate 13 (P2), FLC component 12b (FLC2), and the color polarizing : plate )1 4 (P3) have 
been ^rrang<?d in, thi^ order. The direction of the^switch condition. 1 of the abnormality optical' ' 
axis of FLCl and FLC2 Has been arranged to, a rectangular .cross or parallel to the Jight 
transmission easy shaft of polarizing plate t6b (P1)~ and B light transmission easy shaft of the 
color polarizing plate P2 and Relight Aransmission easy shaft of the color polarizing plate P3 have 
been, further arranged . m parallel to the light transmission easy shaft of a* polarizing plate P t. 
[0096] In the st^te^ of I -2. ] the f switch- condition ^ a nd a switch, about 45 degre 
opticals axis incline, anli it is the RETADESHpN/ By being referred to as 27Qnm For exampje, in 
order to carry put inci^nce of R.and^G^which pa polarizing .plate B'" 

light in parallel { with 1 B light transmission easy shaft of the color polarizmg p.late P'2 without^ \ 
receiving rotatory polarization Whe^ FLCl 'Is 15 (switch condition 1), it 

becomes only B light to penetrate the color polarizing plate 92. T .! ' . t : . v 

[0097] If the . switch. cpnditioA of FLC2 is 1.5 at' this time, in order to carry out incidence of the B 
light similarly in parallel with R light transmission easy^ shaft of the color polarizing. plate P3 ( \ 
without /-eceiviiig rotatory polarization, B light cannot "be penetrated but serves as black. That is, 
black is always realizable irrespective" of the gradation in a monostable FLC component In this '.'[" 
case. t . . * ■ '■ N : " * '. ; 

[0098] Oh the other hand, when'the switch condition of FLC1 of R and G which passed along the 
polarizing plate P1, and B light is 16 (switch condition 2), in order for, 90 degrees of plane of 
polarization to rotate and to carry out incidence in parallel with R of the, color polarizing plate P2, 
and G light transmission easy shaft, it becomes only R and G light to penetrate the color 
polarizing plate P2. 

[0099] If the switch condition of FLC2 is 15 at this time, in order to carry out incidence of R and 
the G light in parallel with G of the color polarizing plate P3, and B light transmission, easy shaft,, 
without receiving; rotatory polarization, R light cannot be penetrated' but penetrates only G. That 
is, the green display according to the gradation in a monostable FLC component is realizable in. 
this case. 

[0100] Moreover, if the switch condition of FLC2 is 16 at this time, since R and 90 degrees of G 
light plane of polarization will rotate apd it will carry out incidence, similarly in parallel with R light 
transmission easy shaft of the color polarizing plate P3, G light cannot be penetrated but 
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penetrates only R That is, a display of the red according to the gradation in a monostable FLC 
component is realizable in this case. 

[0101] The switch condition of FLC1 and FLC2 and the class of transmitted light were 

summarized into the following table 5. 

[0102] 
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[0103] Thus, the change of a color was possible by the combination of the switch condition of 
the FLC components FLCl and FLC2. 

[0104] Example 8 (color order the driving [ degree ] method) 

The method of driving the panel produced in Example 5 is explained. The configuration of the 
drive circuit of a color sequential drive mold monostable FLC display device is shown in drawing 
11. 

[0105] Although an input signal does not ask NTSC, Y/C, and an RGB code, it is made into R, G, 
and B signal by the decoder, and incorporates a part for the 1 field to a field memory 1. Before 
incorporating the next field, it transmits to the following buffer memory (field memory) 2. 
Furthermore, while having Incorporated the next field, a full color display device is realizable by 
making it synchronize with a shift register driving pulse from a pulse driver, inputting R signal, G - 
signal, and B signal into the signal terminal of No. 3 of a monostable FLC component from buffer 
memory 2, synchronizing coincidence with it and performing a color sequential change to it. 
[0106] The timing table of a drive of this color sequential drive mold monostable FLC display 
device is shown in drawing 12. It is characteristic to have changed the color filter into the black 
condition and to have prevented degradation of image quality in the write-in process to 
monostable FLC, here, in the approach (for the square wave of drawing 6 to be used) of turning 
on R, G, and B once each in 1 field. 

[0107] Usually, with NTSC system, the 1 field is 1/60. It is a second and each color includes the 
time of a write-in process and a hold. It must complete in 16.67 seconds. However, the display 
property will produce the so-called color breakup (each color of R, G, and B separates and is 
expressed as the edge of an image.) only by writing in R, G, and B once each in 1 field. 
[0108] Therefore, color breakup is [ R, G, and B ] reducible 2 times (R/G/B/R/G/B) or by 
repeating 3 times (R/G/B/R/G/B/R/G/B). However, since, as for each switch condition, only 
the period for 1 / 540 seconds (1.85msec) is given at 1 / 360 seconds, and 3 times of cases, as 
for each switch condition, rapidity with the remarkable change rate of a color filter is required of 
1/180 seconds, and 2 times of cases at 1 time of a case, as for each switch condition. 
[0109] Then, when it was the above-mentioned FLC (ferroelectric liquid crystal) as a liquid 
crystal device, as it was shown in above-mentioned Table 4 and above-mentioned drawing 19, it 
is build up time. Since 0.1 or less msecs were attained, high-speed sufficient switching 
corresponding to the above-mentioned change rate was attained. 
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[01 10] As mentioned above, although this invention was explained about the example, the 
example mentioned above can transform it further based on the technical thought of this 
invention. 

[01 1 1] for example, various the quality of the material of each component of a liquid crystal 
device, structure, configurations, the approaches including the class of liquid crystal of 
assembling, etc. can be boiled and changed. As a display, if at least one side of the substrate (for 
example, above-mentioned 1a f 1b) is optically transparent, it is good. 

[0112] In addition, although the example mentioned above explained the suitable liquid crystal 
device for a display device, it is desirable at the point that gradation nature (halftone) is 
realizable in especially a display device. However, this invention can apply not only a display 
device but a liquid crystal device to the display screen of a filter, or a shutter and OA equipment, 
a screen, the phase control component for wobbling, etc. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. [n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view of the liquid crystal display device based on this 
invention. 

[Drawing 2] It is the layout pattern of the active matrix for this drive. 

[Drawing 3] It is the outline sectional view of other liquid crystal display devices based on this 
invention. 

[Drawing 4] It is the layout pattern of the active matrix for this drive. 

[Drawing 5] It is the outline sectional view of a liquid crystal cell usable to this invention. 

[Drawing 61 It is the drive wave form chart of a liquid crystal device. 

[Drawing 7] They are other drive wave form charts of this liquid crystal device. 

[Drawing 8] They are other drive wave form charts of this liquid crystal device. 

[Drawing 9] It is the drive wave form chart of further others of this liquid crystal device. 

[Drawing 10] It is the outline decomposition perspective view of a color sequential drive mold 

monostable FLC component device based on this invention. 

[Drawing 11] It is the drive circuit diagram of this display device. 

[Drawing 12] It is a timing table at the time of the drive of this display device. 

[Drawing 13] It is the explanatory view showing the mode of an usable monostable FLC 

component in this invention. 

[Drawing 14] It is the molecular structure Fig. of this monostable FLC. 
[Drawing 15] It is the electro-optics property Fig. of this monostable FLC component. 
[Drawing 16] It is the explanatory view of optical system used for the electro-optics 
characterization of this monostable FLC component. 

[Drawing 17] It is the graph which shows the applied-voltage dependency of the tilt angle of this 
monostable FLC component. 

[Drawing 18] It is the graph which shows the applied-voltage dependency of the permeability of 
this monostable FLC component. 

[Drawing 19] It is the graph which shows the temperature and the applied-voltage dependency of 
build up time of this monostable FLC component 

[Drawing 20] It is the graph which shows the temperature dependence of the falling time, amount 
of this monostable FLC component. 

[Drawing 21] It is the graph which shows the angle-of-visibility dependency of the permeability 
of the conventional TN component. 

[Drawing 22] It is the graph which shows the angle-of-visibility dependency of the permeability 
of an usable monostable FLC component to this invention. 

[Drawing 23] It is the explanatory view showing the mode of the conventional bistability FLC 
component 

[Description of Notations] 
1a, 1b ... Substrate 

2 ... Black matrix 

3 ... Color filter 

4 ... Transparent electrode layer 
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5a, 5b ... Liquid crystal orientation film (liquid crystal orientation film control layer) 
6 ... A transparent electrode and TFT 

9, 12a f 12b, FLC ... A ferroelectric liquid crystal or component 

10a, 10b ... Polarizing plate 

1 1 ... Back light 

13 14 ... Color polarizing plate 

TFT ... Thin film transistor 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. ■ 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 31 
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[Drawing 4] 




H ^7ht/^^ I 

W WW w 



-JET 



PLC 
TFT 



[Drawing 5] 
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[Drawing 61 
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[Drawing 71 
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[Drawing 8] 
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[Drawing 9] 
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[Drawing 10] 
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[Drawing 131 
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[Drawing 231 
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[Drawing 1 1] 
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[Drawing 15] 
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[Drawing 17] 
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[Drawing 12] 
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[Drawing 18] 
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[Drawing 19] 
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[Drawing 21] 
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